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• ABBREVIATIONS 

Airport Lambert St. Louis International Airport 
AST Aboveground Storage Tank 
ATV All Terrain Vehicle 
bgs below ground surface 
BNI Bechtel National, Incorporated 
BTEX Benzen.e, Toluene, Ethylbenzene, and total Xylenes 
CALM Cleanup Levels for Missouri 
em/sec centimeters per second 
cm2/sec centimeters squared per second 
CMS Corrective Measures Study 
COCs constituents of concern 
4°C degrees Celsius 
4°F degrees Fahrenheit 
DL Detection Limit 
DO Dissolved Oxygen 
DQL Data Quality Level 
DQO Data Quality Objective 
ORO Diesel Range Organics 
BAs Enviropmental Assessments 
EM Exposure Model 
ESA Environmental Site Assessment 
Facility Boeing Tract 1 facility 

• FS Feasibility Study 
ft/ft feet per foot 
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HI Hazard Index 
HISS Hazelwood Interim Storage Site 
HRC Hydrogen Release Compound 
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HWP Hazardous Waste Program 
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IELCR Individual Excess Lifetime Cancer Risk 
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LNAPL Light Non-Aqueous Phase Liquid 
MCL Maximum Contaminant Level 
MCLG Maximum Contaminant Level Goal 
MDNR Missouri Department of Natural Resources 
MEK Methyl Ethyl Ketone 
p.glkg micrograms per kilogram 
p.g!L micrograms per liter 
mg!L milligrams per liter 
MIDK Methyl Isobutyl Ketone 

• MRBDM Missouri Risk-Based Decision Making 
MSD Metropolitan St. Louis Sewer District 
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EXECUTIVE SUMMARY 

The Boeing Tract 1 Facility (Facility) is located in Hazelwood, St. Louis County, Missouri and 

covers a total area of 228 acres . The Facility includes several buildings used to service and 

manufacture aircraft, office buildings, parking lots, a coal fueled power plant, and a waste water 

treatment facility. The Facility included several underground storage tanks (USTs), above ground 

storage tanks (ASTs), and other waste handling areas . 

Based on an investigation in 1995, 32 solid waste management units (SWMUs) were identified. 

Boeing has conducted numerous site 1 jH,~~s)igations and remedial actions at the Facility. As a 

result of these, a large volume of data ~een collected. Data indicates that at various locations 

within the Facility soil and groundwater impacts ¥ve consisted of semi-volatile organic 

compounds (SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), 

total petroleum hydrocarbon (TPH), and metals . 

To perform a risk evaluation, the site was divided into the following areas : 

• Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 450, 45E, 
and parts of 45 and 45K). 

• Area 2 Demolished Area: (includes former Buildings 45J, 51 , 52, 48, 48A, and part of 
45K). 

o Sub-area 2A: 

o Sub-area 2B: 

o Sub-area 2C: 

Western portions of Buildings 451, 51 , and 52, northwestern 
corner of Building 45, northern portion of Building 45K, and 
parking lots, entrance road, and open space between these 
buildings and the west property line. 
Eastern portion of Buildings 451, 51, and 52, northwestern 
portion of Building 45 , western portions of Buildings 48 and 
48A, smaller associated buildings, and associated parking lots 
and access areas. 
Eastern portions of Buildings 48 and 48A, northeastern portion 
of Building 45, smaller associated buildings, and associated 
parking lots and access areas. 

• Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41 , 44, 44A, 46, 49, 1, 2, 3, 
and 4) . . 

o Sub-area 3A: 

o Sub-area 3B: 

o Sub-area 3C: 

o Sub-area 3D: 

Buildings/structures 44, 44A, 46, and 49, western portion of 
Building 41 , northern edge of Building 42, and associated 
parking lots and access areas primarily to the west and south of 
these buildings. 
Small open area between Buildings 2 and 42 including the 
parking access area on the western side of Building 2. 
All but the northern edge of Building 42, several 
buildings/structures to the south of Building 42, and associated 
paved parking and access areas primarily to the east and south of 
these buildings to the runway on the south. 
Eastern portion of Buildings 41 , northern half of Building 2, and 
the associated open and parking areas on the west side of 
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0 Sub-area 3E: 

0 Sub-area 3F: 

0 Sub-area 3G: 

0 Sub-area 3H: 

Building 2 . 
Small open area between Buildings 2 and 4 including parking 
and access areas. 
Small rectangular area at the southwestern comer of Building 1, 
including parking and access areas and the southwest comer of 
Building 1. 
Small rectangular area between Buildings 1, 2, and 3, including 
parking and access areas and the northeastern portion of 
Building 1 and the northwestern portion of Building 3. 
Building 4 and the open access areas to the north, east, and south 
sides ofthe building. 

• Area 4 Power Plant: (includes Buildings 5 and 6). 

• Area 5 Industrial Water Treatment Plant: (includes Building 14). 

• Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39). 

0 Sub-area 6A: 

0 Sub-area 6B: 

0 Sub-area 6C: 

0 Sub-area 60 

Buildings 21, 29, and 29A, and all parking lots and open space to 
the south and west of these buildings. 
The area between Buildings 29 and 27, containing Buildings 22, 
28, 39. 
Buildings 25 and 27 and parking lots and open space to the south 
of these buildings and within about 450 feet to the east. 
Parking lots and open areas beginning about 450 feet east of 
Buildings 25 and 27 and extending to the north, south, and east 
property lines. 

• Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34). 

• Area 8 Office Complex North: (includes Buildings 220 and 221). 

o Sub-area 8A: 

o Sub-area 8B: 

o Sub-area 8C: 

Southern portion of Building 220, associated parking areas to the 
south and access areas to the east. 
Northern portion of Building 220 and the open area to the 
northwest of the building to the property boundary including 
smaller associated buildings, parking areas, and unpaved areas 
along the property boundary. 
Building 221 and the associated parking and access areas to the 
north, east, and west of the building. 

• Area 9 Gun Range: (includes Buildings 10, 11, llA, 12, and 13). 

These Areas/Sub-areas are characterized by similarities in factors that affect public health risk 
under currenf.,~ reasonable future land use conditions. Constituent data for soil and 
groundwater ~ compiled for each Area/Sub-area. The receptors, pathways, and complete 
routes of exposure for current and future land use were identified for each Area/Sub-area. 
Following are the critical receptors, pathways and complete routes of exposure for each 
Area/Sub-area: 
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Current 
Area or Receptor Pathways/Complete Routes of Exposure 

Future 

Area 1 Current None None 
Future Construction Ingestion of soil, 

worker Dermal contact with soil, 
Outdoor inhalation of vapors and particulates 
from soil, 
Dermal contact with groundwater, and 
Outdoor inhalation of vapors from groundwater. 

Sub-area 2A Current Non-residential Indoor inhalation of vapors from subsurface soil, 
to 2C, Sub- worker and 
area 3A to Indoor inhalation of vapors from groundwater. 
3H, Area 4, Future Construction Ingestion of soil, 
Area 5, Sub- worker Dermal contact with soil, 
area 6A to Outdoor inhalation of vapors and particulates 
6D, Sub-area from soil, 
SA to 8C, Dermal contact with groundwater, and 
and Area 9 Outdoor inhalation of vapors from groundwater. 
Area 7 Current Non-residential None 

worker 
FutUre Construction None 

worker 
. . . . 

Additional receptors mclude occasiOnal VISitors and mamtenance workers whose exposure frequency and 
exposure duration are expected to be less than that for the non-residential worker and construction worker; 
hence the risk to these receptors will not be quantified. 

The large number of constituents analyzed in soil and groundwater were screened to identify the 
constituents of concern (COC) for which quantitative risk was evaluated. Constituents that were 
non-detect in all soil samples were eliminated. Similarly, constituents that were non-detect in all 
groundwater samples were eliminated. The remaining constituents were further screened as 
discussed below. 

Groundwater screening level was identified as one of the following (in the order shown) : 

(i) Maximum Contaminant Levels (MCL), or 
(ii) EPA Health Advisory Concentration Levels (HA), or 
(iii) s-econdary Drinking Water Standards (SDWS), or 
(iv) Risk-based target levels developed assuming water is used for residential purposes. 

Constituents in groundwater for which the maximum detected concentration did not exceed the 
screening criteria in a specific Area/Sub-area were eliminated. 

Constituents in soil were further screened using the following criteria: 

• Background concentrations for metals. Metal constituents for which the maximum 
concentration in soil was less than these background concentrations in a specific 
Area/Sub-area, were not considered further . 
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The sample locations for which all the constituents in a specific chemical group (VOCs, TPH, 
Metals, P AHs, or PCBs) were non-detect, were not included in the calculation of average 
concentrations for constituents in that particular chemical group. 

From the .. ~29ve screening, the list of COCs for each Area/Sub-area based on all media and all 
receptors~presented on Table ES-1 . Arithmetic average concentrations for each COC for each 
receptor and each media were estimated. 

Using the arithmetic averages as the representative concentrations for each COC, average site­
specific data, and the models recommended in the Missouri Department of Natural Resources 
(MDNR) draft risk-based corrective action (RBCA) process document; risk for each Area/Sub­
area was calculated. This would be the equivalent of a Tier 2 evaluation. The cumulative risk for 
each receptor in each Area/Sub-area is summarized on Table ES-2. 

Based on the above evaluation, the cumulative risk for the following areas exceeded the 
regulatory acceptable level of 1 x 10-4 for carcinogens and hazard index (HI) of 1 for non-

carcmogens: 

• Sub-area 2A, 

• Sub-area 2B, 

• Sub-area 3A 

• Sub-area 3C, 

• Sub-area 3E, 

• Sub-area 3G 

• Sub-area 6B, 

• Sub-area 6C, and 

• Sub-area 8B. 

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways 
exceeded the target risk, the primary constituents and routes of exposure that caused the 
exceedence are identified below: 

Area coc Exceedence Due to 

Sub-area 2A TPH-GRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 2B Aliphatics >nC12 to Indoor inhalation from groundwater by non-residential 
nC16 worker 
Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 
Tetrachloroethene Dermal contact with groundwater by future 

construction worker 
Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 

worker 
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Area coc Exceedence Due to 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhala~ion from groundwater by non-residential 
nC21 worker 
Benzo( a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

The risk evaluation was based on a non-residential current and future land use and non-domestic 
use of groundwater. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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1,1-Dichloroethane 
1,1-Dichloroethene X 
1, 1,2-Trichloro-1,2,2-trifluoroethane 
1,2,3-Trimethylbenzene X X 
1,2,4-Trimethylbenzene X X 
1,3,5-Trimethylbenzene 
2-Hexanone (MBK) 
Acetone X X 
Benzene X X X 
Bromomethane 
Carbazole 
Carbon disulfide 
Chloroethane X 
Chloroform 
cis-1 ,2-Dichloroethene X 
Dichlorodifluoromethane X 
Ethylbenzene X X X 
Isopropyl benzene X 
m,p-Xylene X 

• 
Methylene chloride X X 
Methyl ethyl ketone X 
Methyl isobutyl ketone 
Methyl tert~butyl ether X 
Naphthalene X 
n-Butylbenzene X 
n-Propylbenzene X X 
a-Xylene X 
lp-Isopropyltoluene X 
sec-Butylbenzene X 
ltert-Butylbenzene 
T etrachloroethene X X 
Toluene X X X 
ltrans-1 ,2-Dichlorobenzene 
trans-1 ,2-Dichloroethene X 
Trichloroethene X X 
Vinyl chloride X 
Xvlenes, Total X X X 
Aroclor 1254 
Acenaphthene 
Acenaphthvlene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,g)anthracene 
Fluoranthene 
Fluorene 

• 
Indeno(1,2,3-cd)pyrene 
Phenanthrene 
IPyrene 
Total Or~anlcs 8 8 25 
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TableES-1 
Chemicals of Concern (COCs) 

Boeing Tract 1, St. Louis, Missouri 
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01 Ill 
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fl2 fl2 fl2 

Aliphatics > nC6 to nC8 (TXl 006) X 
Aliphatics > nC8 to nClO (TX1006) X 
Aromatics> nC8 to nClO (TX1006) X 
TPH-GRO X X X X 
Aliphatics > nClO to nC12 (TX1006) X 
Aliphatics > nC12 to nC16 (TX1006) X 
Aliphatics > nC16 to nC21 (TX1006) X 
Aromatics> nClO to nC12 (TX1006) X 
Aromatics> nC12 to nC16 (~1006) X 
Aromatics> nC16 to nC21 (TX1006) X 
TPH-DRO X X X X 
Aliphatics > nC21 to nC35 (TX1006) X 
Aromatics> nC21 to nC35 (TX1006) X 
TPH-ORO X X X X 
TotaiTPH 3 3 14 3 
Aluminum 
Antimony X X X 
Arsenic X X X 
Barium 
Beryllium X X X 
Cadmium X X 
Chromium X 
Chromium, hexavalent 
Cobalt X X X 
Copper X X X 
Cyanide, total 
Manganese X X 
Mercury X X X 
Nickel X X X 
Selenium X X 
Silver X 
Thallium X 
Vanadium 
Zinc X X 
Total Metals 9 9 14 0 
TOTALCOCs 20 20 53 8 
Notes: 
X: COC 
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* Area 1 risk estimate was not revised since risk using maximum concentration is acceptable as per draft risk assessment completed in July 2004. 

** No risk calculation was completed for Area 7 since there is only one sample location and no industrial activities (see text for further details) . 

= ~ IX) 

! e Q\ 

e Ill 01 .= ~ < = fl2 fl2 

X 
X 
X 

X X 
X 
X 
X 
X 
X 
X 

X X 
X 
X 

X 
11 2 3 

X X 
X 
X 
X 

X X 

X 

X 
X X 

X 
X 
X 

X 
3 0 12 
17 4 19 

September 2004 Page 2 of2 The RAM Group 



• 

• 

• 

Table ES-2 

Summary of Risk Results 

Boeing Tract 1, St. Louis, Missouri 

Area 
Non-residential Worker Construction Worker 

IELCR HI 

Area 1 (Max.) N/A N/A 

Sub-area 2A 5.97E-08 22 

Sub-area 2B 7.57E-06 96 

Sub-area 2C 2.02E-08 0.95 

Sub-area 3A 7.90E-08 2.6 

Sub-area 3B 3.35E-09 0.31 

Sub-area 3C 2.00E-08 77 

Sub-area 3D 2.93E-08 0.075 

Sub-area 3E 4.31E-08 10 

Sub-area 3F NA 0.86 

Sub-area 3G 6.02E-08 2.8 

Sub-area 3H NA 0.70 

Area4 2.17E-10 0.47 

Area5 NA 0.00053 

Sub-area 6A 1.12E-10 0.054 

Sub-area 6B 1.44E-06 7.9 

Sub-area 6C 7.03E-08 4.1 

Sub-area 6D 2.99E-10 0.00014 

Area 7 N/A N/A 

Sub-area 8A 2.37E-08 0.00031 

Sub-area 8B NA 55 

Sub-area 8C NA 0.064 

Area9 1.79E-11 0.19 

Notes: 

Number in bold exceeds the cuniulative acceptable target levels. 

IELCR: Individual excess lifetime cancer risk 

HI: Hazard index 

NA: Not available 

N/ A: Not applicable 
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IELCR HI 

6.34E-07 0.50 

3.52E-07 0.31 

1.89E-05 3.1 

3.92E-08 0.047 

4.52E-08 0.055 

4.66E-10 0.0071 

2.34E-08 1.3 

1.17E-07 0.048 

8.02E-10 0.12 

NA 0.0082 

9.38E-08 0.12 

6.35E-13 0.0058 

2.60E-06 0.014 

6.37E-08 0.013 

5.33E-08 0.0089 

2.44E-05 0.17 

8.36E-08 0.060 

8.25E-08 0.013 

N/A N/A 

1.02E-07 0.020 

3.74E-10 0.49 

1.25E-12 0.0052 

1.29E-ll 0.008 
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1.1 INTRODUCTION 

SECTION 1.0 
OVERVIEW OF BOEING SITE 

This section presents an overview of the site, the available data, and our overall approach to 
evaluate risk for the Tract 1 Boeing site (Facility), located in Hazelwood, St. Louis County, 
Missouri. The overall risk approach presented here is consistent with the draft policies made by 
the Missouri Groundwater Rule Stakeholders Group. These draft policies have been documented 
in the process document (Missouri Department of Natural Resources (MDNR) Preliminary 
Draft Process Document, June 2003). It is anticipated that the results of this evaluation will be 
used to make risk based decisions to manage the impacts at this site. 

1.2 ORGANIZATION OF REPORT 

The Report consists of an Executive Summary followed by 12 sections and 10 appendices (see 
Table of Contents) bound in two separate volumes. The report text is provided in Volume 1 and 
the appendices are provided in Volume 2. Following the text in each Section 1.0 through 10.0 are 
the tables, figures, and attachments related to that individual section. The Report has two final 
sections to present the conclusions and recommendations, and references. 

1.3 SITE DESCRIPTION 

The Facility is located in Hazelwood, St. Louis County, Missouri, within Section 5, Township 
46E, Range 6E. It is bounded to the south by St. Louis Lambert International Airport, to the west 
and northwest by Lindbergh Boulevard on the east by the Formerly Utilized Facility Remedial 
Action Program (FUSRAP) St. Louis Airport Site (SLAPS), and to the north by James S. 
McDonnell Boulevard (with the exception of a small portion of land to the north of McDonnell 
Boulevard, (see Figure 1-1 for details). In general, the Facility is located in a highly urbanized 
(industriaVcommercial) setting. Tract 1 is divided into two sections: Tract 1-South 
(approximately 108 acres) is located south of Banshee Road; and Tract 1-North (approximately 
120 acres) is located north of Banshee Road. There are approximately 80 buildings located 
within Tract 1 (North and South). 

In 2001, Boeing sold a portion of the North Tract containing Buildings 27, 29 and 29A to GKN 
Aerospace (GKN). Boeing is in the process of vacating the South Tract and turning the buildings 
and land over to the owner, Lambert St. Louis International Airport, except for the Power Plant 
(Risk Area 4) and the Industrial Wastewater Treatment Plant (Risk Area 5). This process is 
scheduled to be completed by mid-2005 . Boeing is retaining the Engineering Office Complex 
consisting of Buildings 32, 33, and 34 along with office and warehouse facilities in Buildings 
27A, 220, and 221, and the Power Plant and Industrial Water Treatment Plant. 

Aerospace manufacturing has been in continuous operation at the Facility since 1941. The 
Facility activities primarily consisted of the manufacturing of fighter aircraft and components. 
Processes include the fabrication of aluminum, titanium, composite structures, and other air frame 
material. The manufacturing processes also include metal cutting, metal forming and grinding, 
degreasing, painting, aircraft assembly, aircraft fueling, and aircraft flight testing. 

Access to the Facility is strictly controlled. The Facility is surrounded by a chain-link fence and 
is patrolled by a security force 24 hours a day, 365 days per year. Employees and visitors must 
pass through security gates at the main entrance to the Facility before entering any building. 
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The Facility was permitted to store hazardous waste under RCRA permit number OSO 62284002. 
The Facility was also permitted to transport hazardous wastes from other Boeing (St. Louis) 
facilities for management and solvent recycling. 

Boeing generated approximately 48 different waste streams that the Facility considered to be 
hazardous waste. The largest quantities of wastes generated consist of emulsified cutting oils, 
waste jet fuels, paint solids, solvent and paint wastes, wastewater treatment sludges, and acid and 
caustic wastes. Boeing stores hazardous waste at various locations around the Facility. Waste 
solvents, paints, and oils are accumulated in drums at numerous satellite accumulation locations. 
Boeing stored on-site-generated waste in drums at three less-than-90-day storage areas. Non­
petroleum liquid wastes are either transported off-site for disposal, or neutralized and processed 
through the industrial wastewater treatment plant (IWTP). Liquids pretreated in the IWTP are 
discharged to the Metropolitan St. Louis Sewer District (MSD) publicly-owned treatment works 
under an industrial discharge permit. Petroleum wastes are stored in tanks or drums, and either 
blended and used as fuel for boilers (off-spec jet fuel only) or transported to a disposal facility . 
Sludge from the IWTP is transported to an off-site disposal facility. 

In the past, Boeing operated three solvent distillation units which were certified as resource 
recovery units by the MDNR. Two of the distillation units were used to recover spent methyl 
ethyl ketone (MEK) and methyl isobutyl ketone (MIBK). One of these was located at the 
painting area in Building 27 and the other was located at the main paint booth in Building 48. 
Distillation bottoms were collected in 55-gallon drums and disposed as hazardous waste. The 
other distillation unit was a steam stripping carbon adsorption bed unit that recovered spent 
perchloroethylene (PCE) and was located in Building 51 . 

A total of approximately 68 underground storage tanks (USTs) have been located at the Facility 
since operations began in 1941 . These USTs primarily have been used to store petroleum 
products Uet fuels JP-4 and JP-5, gasoline, diesel, and hydraulic oil) along with waste petroleum 
products Uet fuels, used oil). At various times, some USTs at the Facility were used to store 
solvents, lacquer thinner, hazardous waste sludge, alcohol, and water. A total of 11 USTs are 
currently in use at the Facility: 3 on the North Tract and 8 on the South Tract. A summary listing 
of all known USTs at the Facility is presented in Table 1-1. 

Approximately 90-95% of the surface area of the Facility is covered with buildings, paved streets, 
paved parking lots, tankfarms, and docks . 

1.4 INVESTIGATION HISTORY 

Numerous investigations have been completed at the Boeing Tract 1 Facility, including document 
and operation reviews, visual inspections, and sampling efforts. These investigations have been 
conducted as part ofthe RCRA program [RCRA Facility Assessment (RFA) and RCRA Facility 
Investigation (RFI)], USTs removals and/or investigations, and environmental assessments with 
subsequent environmental investigations. 

As summarized in the draft RFI (MACTEC, 2004), numerous assessment investigation activities 
have occurred at the Facility. These have resulted in a large body of soil and groundwater data . 
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• 32 Solid Waste Management Units (SWMUs) were identified at the facility by the RFA 
(SAIC, 1995) (Table 1-2). 

• 68 USTs have been present at the Facility (Table 1-2). 
• 23 shallow monitoring wells (20 feet deep or Jess) were installed as part of the RFI; an 

additional 55 shallow monitoring wells were installed at the Facility during previous 
investigations. Eighteen of these monitoring wells have been closed. 

• Nine monitoring wells were installed as part of the RFI to monitor the deep groundwater 
zone. 

• Approximately 207 shallow soil borings and 10 soil borings to the top of bedrock were 
installed as part of the RFI investigation between February 1998 and July 2003. 

• Temporary piezometers were installed in 172 of the shallow RFI borings and eight of the 
deep RFI borings to allow for the collection of groundwater samples. 

• Nine shallow RFI borings and two deep RFI borings were completed as permanent 
piezometers to allow for collection of groundwater samples over time. 

• 14 temporary piezometers and 2 monitoring wells sampled groundwater for TPH 
speciation/fractionation in April/May 2004. 

Samples have typically been analyzed for a range of constituents; volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs) including polynuclear aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides, metals, total petroleum 
hydrocarbon (TPH) and cyanide, by a variety of analytical methods . 

Laboratory data collected for RFI (1998 to 2003) and supplemental TPH in 2004 is available in a 
master database, however data collected for other investigations were only available in a hard 
copy. This risk evaluation considered all relevant historic soil and groundwater data. Generally, 
all soil data was used for quantitative evaluation. For groundwater, a minimum of the most recent 
two years of data up to a maximum of the most recent six years of data depending on the 
availability of data in each area was used. The objective was to use the data most representative 
of current conditions. 

1.5 SITE GEOLOGY 

A detailed description of the site's geology and hydrogeology is presented in the RFI (MACTEC, 
2004). The following summary is based on the RFI. The geology at the site is divided into 
unconsolidated material (overburden) and bedrock. 

Unconsolidated Material 

The unconsolidated material which overlies the bedrock consists predominantly of silt, clay, silty 
clay, and clayey silt. The total thickness of this material is approximately 70 to 90 feet. There is 
a general increase in clay content with depth, with low permeability clay separating the upper 
zone [approximately zero to 15 feet below ground surface (bgs)] from the underlying bedrock. 
The upper zone consists predominantly of clayey silt (e.g., loess) with fill material (reworked 
silt/clay, bricks, gravel, etc.) in some areas. The fill is up to 10 feet thick. A distinct organic silt 
layer was noted across the site at approximately 10 to 15 feet bgs. Predominantly dense clay is 
present below the organic silt and extends down to bedrock. A thin (approximately one to 
three feet) basal (top of bedrock) sandy or gravelly interval was encountered in some borings, but 
(in general) has low permeability due to clay content and is not continuous across the site. 
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The bedrock underlying the unconsolidated material consists of either Mississippian Age . 
limestone (eastern side of site) or Pennsylvanian Age cyclotherms (western side of site). The 
limestone is composed of the Ste. Genevieve and St. Louis formations. · The limestones are 
generally clean, without abundant shale or chert. The Pennsylvanian Age cyclotherms consist of 
interbedded coal, shale, clay/silt, and limestone. The overall permeability of the Pennsylvanian 
beds is low, and these formations are considered an aquitard or barrier to groundwater flqw. 

1.6 HYDROGEOLOGY 

The groundwater at the site has been divided into shallow and deep zones which are separated by 
low permeability clay. The shallow groundwater is typically encountered 4 to 14 feet bgs and is 
considered unconfined. The shallow groundwater elevations consistently show a flow direction 
towards Coldwater Creek, the receiving stream. 

The hydraulic gradients, estimated from the 2002/2003 water levels, ranged from 0.007 to 
0.015 feet/foot (ftlft), with a Facility wide average of 0.01 ftlft. 

Numerous laboratory and field tests to determine the hydraulic conductivity of the unconsolidated 
materials have been conducted at the Facility as part of the RFI and during earlier investigations 
at the Facility. Similar tests have also been conducted at the nearby SLAPS. These tests 
included: 

• Laboratory tests (Triaxial), 
• Field slug tests, and 
• Field pump tests. 

An average hydraulic conductivity (K) value for the upper zone was determined to be 3.83 x w-s 
centimeters per second (em/sec), with the shallow groundwater flow velocity estimated at 4.2 feet 
per year (MACTEC, 2004). 

The deep groundwater zone includes an organic silt and low permeability clay (aquitard), which 
separates the deep and shallow groundwater zones and the underlying silty clay and basal sands 
and gravel. The deep groundwater zone is hydraulically separate from the upper groundwater 
zone (MACTEC, 2004). The groundwater potentiometric elevations for the deep zone vary 
considerably across the Facility and indicate that the deep groundwater zone is not a continuous 
or well defined hydrologic unit. Although the deep groundwater is within a confined 
groundwater zone and not directly hydraulically connected to Coldwater Creek, the deep 
groundwater is expected to flow to the northeast down the Coldwater Creek valley. The overall 
trend, however, is decreasing elevations towards the north, which follows the Coldwater Creek 
flow direction. 

1.7 TOPOGRAPHY 

The topography at the Facility is mostly level to gentle rolling hills, with local surface elevations 
ranging from 545 to 555 ft above mean sea level. The topography generally slopes across the 
Facility from west to east. 
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1.8 RELEVANT CLIMATE CONDITIONS 

The annual average rainfall for the City of St. Louis is 37.5 inches per year. The prevailing winds 
at the site tend to be from the south in the Summer and Fall at an average speed of 8.7 miles per 
hour, and from the west and northwest in the Winter and Spiing at an average speed of 11 miles 

per hour. 

1.9 EXPOSURE ASSESSMENT 

The quantification of risk at a site requires the following information: 

1. Identification of constituents of concern (COCs), 
2. Physical-chemical properties of COCs, 
3. Toxicological properties of COCs, 
4. Receptor Specific Exposure factors, 
5. Fate and transport and uptake models to estimate the exposure point concentrations and 

dose, and 
6. Fate and transport parameters. 

In addition, for a Facility as large as this with varying conditions (primarily COCs and land use) 
across the Facility, the Facility has to be discretized into smaller areas that are more 
"homogeneous" from an exposure and risk perspective. This discretization of the Facility is 
presented in Section 1.9.1. 

Each of the above inputs is discussed subsequently . 

1.9.1 Discretization of Site 

The Boeing facility, (Tract 1 North and Tract 1 South) has a total area of 228 acres. The area 
consists of a number of different larid uses (manufacturing buildings, office buildings, parking 
lots, area for future runway, power plant, etc.). For risk assessment purposes the site was divided 
into the following nine Areas based on the current and future land use· and activity patterns. The 

. intent of these Areas is to define portions of the site that are relatively homogeneous in terms of 
risk and exposure factors, and to develop target levels for each Area consistent with the land use 
and/or other characteristics to the exposure condition of that Area. These Areas are presented 
below and locations are indicated on Figure 1-1: 

• 

• 

• 
• 
• 
• 
• 
• 
• 

Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 450, 45E, 
and parts of 45 and 45K). 
Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of 
45K). 
Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3, 
and 4). 
Area 4 Power Plant: (includes Buildings 5 and 6) . 
Area 5 Industrial Water Treatment Plant: (includes Building 14) . 
Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39) . 
Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34) . 
Area 8 Office Complex North: (in~ludes Buildings 220 and.221) . 
Area 9 Gun Range: (includes Buildings 10, 11, 11A, 12, and 13) . 
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If there were multiple sources or multiple regions of an Area impacted by the same group of 

constituents (i.e. VOCs, PAHs, PCBs), the Area was further subdivided into Sub-areas. These 

Sub-areas were sized to contain single Areas of Impact. 

The reasons for dividing the Areas into Sub-areas included: 

• Focus the risk assessment calculation to match each Area of Impact; 

• Avoid the perception of "diluting" the representative concentration by averaging beyond 

the Area of Impact for each source; 
• Reduce the size of the area over which representative concentrations are calculated to 

better reflect the exposure domain for receptors, 

• Use the results of the risk assessment to focus the Corrective Measures Study (CMS) on 

smaller areas found to exceed acceptable risk; and 
• Receive no further action determination for Areas of the Facility that do not pose an 

unacceptable risk. 

Four of the nine Areas were subdivided into Sub-areas. Area 1 was not subdivided since the 

maximum detected concentrations of the chemicals of concern did not result in unacceptable risk. 

Areas 4, 5, 7, and 9 were not subdivided since there were not multiple Areas of Impact within 

these Areas. Area 2 was divided into Sub-areas 2A, 2B and 2C. Area 3 was divided into eight 

Sub-areas 3A through 3H. Area 6 was further divided into four Sub-areas 6A, 6B, 6C and 60. 

Area 8 was divided into Sub-areas 8A, 8B, and 8C. ·The details for each Sub-area are discussed 

in Sections 2 to 10. 

1.9.2 Screening to Identify Constituents of Concern 

All the organic and inorganic constituents (except for certain parameters that were analyzed to 

provide information regarding biodegradation activity - i.e., ammonia as nitrogen, nitrate as 

nitrogen, chloride, fluoride, sulfate, etc.) were retained for evaluation if they had (i) a positive 

detected value, or (ii) where a numerical detection limit was known. 

Historic data, identified as 'ND', i.e., without the specific detection limit, 0/~ used in the 

quantitative risk evaluation process. The number of samples analyzed Gse~~~ constituent 

includes the "NDs" in the count. 

1.9.2.1 Groundwater 

The risk assessment used only the groundwater sample data collected by MACTEC for its RFI, 

which included data from 1998 to 2003, along with subsequent sampling in 2004 for TPH. For 

metals, only total metal analyses were considered. Dissolved metal results were not considered. 

This is the conservative approach since total metal results are typically at higher concentrations 

than dissolved metal results. · . w~ 
When all the historic groundwater data collected at the Boeing facility y;as e:~luated, a total of 

189 chemicals had been analyzed in at least one sample. In order to screen this list into a more 

manageable list of COCs, the data ~first broken down into each of the nine Areas. 

Constituents were screened as follows: 

• Constituents were removed from consideration where the maximum concentration 

detected in groundwater was below the Maximum Contaminant Level (MCL) or other 

target level criteria. For constituents that do not have MCLs, three other target level 

criteria were compared in the following order of priority: (i) EPA Health Advisory 
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Concentration Levels (HA), (ii) Secondary Drinking Water Standards (SDWS), and 
(iii) risk-based target levels were developed assuming water is used for residential 
purposes, i.e., it included the ingestion of water and indoor inhalation of vapors from 
residential water use. 

Constituents were removed from consideration if they were not detected in any of the 
groundwater samples analyzed for that constituent in a specific Area/Sub-area. 

The comparison for these constituents is presented in each of the Sections 2 to 10. Table 1-3 lists 
the MCLs and other target levels criteria. Once this comparison was completed, the remaining 
COCs were carried forward in the risk assessment. 

1.9 .2.2 Soil 

If a VOC, TPH, PAH, or PCB constituents was detected in a soil sample for an Area/Sub-area, 
that constituent was retained as a COC. Metal constituents for which the maximum detected 
concentration in an Area/Sub-area was less than background concentrations were not considered. 
Also, individual metals that were non-detect for all soil samples analyzed in an Area/Sub-area 
were not considered further. Specific comparisons are presented in each area (Sections 2 to 10). 

Table 1-4lists the background concentrations for metals that were compiled based on a review of 
the following: 

• StL - MACTEC Engineering and Consulting, Inc., May 2004, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. 
Louis County Geometric Mean) 

• MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

• US - Shacklette, Hansford T. and Boemgen, Josephine G., 1984, U.S. Geological 
Survey Professional Paper 1270 (Eastern United States Geometric Mean) 

• SLAPS - Environmental Assessment Division, Argonne National Laboratory, 
November 1993, Baseline Risk Assessment for Exposure to Contaminants at the St. 
Louis Site, St. Louis, Missouri, Table 2.8 

1.9.2.3 Laboratory Qualifiers 

The soil and groundwater samples included some detectable and non-detectable concentrations of 
constituents that also contained one or more of the following laboratory qualifiers. Typically, all 
detectable concentrations were considered in the risk assessment, including laboratory qualified 
data. 

• B 

• D 

September 2004 

The indicated analyte was found in the associated method blank as well as in the 
sample (the sample value may be above or below the reporting limit). 
Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Aualytes will be subject to elevated detection limits relative to 
the dilution factor . 
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• DL 

• E 

• F 

• H 

• J 

• L 

• 0 

• Q 

• R 

• T 

• v 

• X 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Estimated value: Analytical result exceeded the method upper calibration curve 
and the actual value is known to be higher than the upper calibration range. 

Diluted: The original sample was diluted due to high amounts of one or more 
target analytes. Analytes will be subject to elevated detection limits relative to 
the dilution factor. 

Re-analyzed: The indicated analytical results were generated from a re-injection 
of the same sample extract or aliquot. 

Estimated value: Analytical result is estimated due to one of the following 
factors: constituent was detected above the method detection limit but below the 
practical quantitation limit or reporting limit; constituent did not successfully 
meet the established quality control criteria for accuracy, precision, or spike 
recovery; surrogate recoveries were not within method limits or diluted out. 

Sample pretreatment: The sample reaction impaired the ability to analyze the 
sample using normal analytical determination. Treatment outside of method 
protocol was required to determine the analytical result. 

Diluted: The original sample was diluted due to matrix interference of one or 
more target analytes. Analytes will be subject to elevated detection limits 
relative to the dilution factor. 

Sample was held beyond the accepted met~od holding time. 

Rejected result: Indicated analytical result was rejected/not used due to failure of 
sample analysis to meet minimum method analysis requirements. 

Sample was received past the method hold time or too close to the method 
holding time expiration. 

Sample concentration was too high to evaluate spike recoveries. 

Re-run sample analysis: The sample was diluted and re-analyzed (possibly 
performed re-analysis outside of recommended method hold time). 

1.9.3 Representative Concentration Methodology 

Representative concentrations were calculated for each constituent analyzed in each Area or Sub­
Area using the following conventions: 

• Constituents were grouped into VOCs, PAHs, PCBs, and TPH. The Area of Impact for 
soil was defined by the soil samples that had detections of an analyte within that group 
(i.e. if a sample had a benzene detection, that sample was utilized to calculate the 
representative concentrations for all of the VOC constituents analyzed in that sample. If 
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VOC constituents were below method detection limits in the sample, one half of the 
method detection limit for that constituent was used. This process was separately 
completed for groundwater. 

• Samples (soil or groundwater) were no( included in the Area of Impact representative 
concentration calculation for VOCs if the only detection in the sample as acetone 
and/or methylene chloride. These constituents are common laboratory contaminants and 
inclusion of the samples with just these detections would have resulted in a reduction of 
the calculated representative concentration for other COCs . 

• Multiple groundwater; samples collected from a monitoring well or permanent piezometer 
were averaged together to give a representative concentration for that well prior to use in 
the calculation of the representative concentration for the Area/Sub-area. 

• Duplicate groundwater samples were averaged with the entire set of samples from the 
well as unique samples . 

• Multiple analysis for constituents by different laboratory methods were averaged together 
as unique samples (i .e., BTEX analysis by EPA Methods OA-1 and 8260B) . See 
Appendix K for multiple analysis data. 

1.9.4 Physical and Chemical Properties of COCs 

To perform the risk calculations, COCs were assigned physical and chemical properties from the 
MDNR Cleanup Levels for Missouri (CALM) document. A number of constituents were 
identified at the Boeing facility that did not have physical and chemical properties available from 
the CALM document. For these chemicals alternative sources were used to obtain this 
information. The following sources were used: 

• 
• 

• 

U.S. EPA Region IX, April2002 . Preliminary Remediation Goals, 
Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction 
Program, and 
TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 
Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table l-5 presents the physical and chemical properties for all constituents identified for risk 
calculation at the Boeing Facility. 

1.9.5 Toxicological Properties of COCs 

As with the physical and chemical properties, the MDNR CALM document did not contain 
toxicological properties for all constituents identified at the Boeing Facility. The following 
sources were used to obtain this information: 

U.S . EPA Region IX, April2002. Preliminary Remediation Goals, 
Texas Commission on Environmental Quality, March 200 l. Texas Risk Reduction 
Program, and 
TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health 
Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the 
Working Group Approach. 

Table l-6 presents the toxicological properties for all constituents identified for risk calculation at 
the Boeing Facility. 
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1.9.6 Exposure Factors 

The risk to each receptor in an area is calculated based on exposure factors presented in the 
MDNR CALM document except skin surface area for dermal contact with soil and soil to skin 
adherence factor where values were based on the Department of Health and Social Services 
(DHSS) recommendation. Table 1-7 presents the exposure factors used for risk calculation. Note 
that in general these are the upper 95th percentile values and are hence conservative. Note it is 
likely that future workers may spend time in more than one Area/Sub-area, i.e., they could be 
exposed to chemicals in multiple areas. However, the risk assessment considers the maximum 
exposure to a worker within each specific area. This is a conservative assumption because if a 
worker is present in more than one area, the risk to that worker will be less than the risk to a 
worker who stays in the same area. 

1.9.7 Fate and Transport Models 

The following models were used to estimate the risk as per the process document. 

Outdoor Inhalation from Subsurface Soil 
Emission- Jury 
Dispersion - Open Box 

Indoor Inhalation from Subsurface Soil 
Emission- Johnson and Ettinger 
Dispersion - Closed Box 

Indoor Inhalation from Groundwater 
Emission- Johnson and Ettinger 
Dispersion - Closed Box 

Appendix A includes the specific equations used to estimate the calculated risk-based 
concentrations. 

1.9.8 Fate and Transport Parameters 

Table 1-8 presents the fate and transport parameters required for the indirect routes of exposure. 
These parameters can be divided into three categories: 

1. Parameters for which default literature values are used across the site. 
2. Parameters for which site-specific values are used across the site. 
3. Parameters for which site-specific values are used that vary for each exposure area. 

Following is a discussion of the site-specific parameters. 

Prevailing Wind Direction/Dimension of Soil Source 

The Draft RFI report (MACTEC, 2004) presents average prevailing wind speed is 8.7 miles per 
hour (mph) from the south during the Summer and Fall, and 11.0 mph from the west and 
northwest during the Winter and Spring. Therefore, we used an average wind speed of 9.85 mph, 
and selected the most conservative dimension (longest dimension for an Area/Sub-area consistent 
with the varying wind directions). The dimensions for soil source used by Area/Sub-area are 
presented in Table 1-9. 
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• Depth to Subsurface Soil Sources 

Depth to subsurface soil sources was determined on an Area/Sub-area specific basis. It was 
always conservatively determined to be the average of the minimum depths at which organic 
impact was observed in the soil samples collected within that area. This is the depth at which the 
volatile chemicals predominantly occur and varies for each area. However, since the depth to 
subsurface soil source is based on the average depth of several samples in an Area/Sub-area, the 
average depth to subsurface soil source used in the risk calculations was no deeper than the 
average depth to groundwater for that specific Area/Sub-area. The depths to subsurface soil 
source used by Area/Sub-area are presented in Table 1-9. 

Enclosed Space Volume/Infiltration Area Ratio 

This parameter represents the ratio of the volume of the building to the surface area through 
which vapors migrate into the building. For Areas/Sub-areas where vapors migrate through the 
floor of the building only; i.e., buildings without basements, this parameter is equal to the height 
of the building. Conservatively, default value by MDNR of 300 em(= approximately 12ft) was 
used. 

For buildings with basements where a portion of the basement height is surrounded by 
contaminated soil or groundwater, the vapor infiltration area is estimated as the area of the 
portion of the walls through which vapors enter the basement. In these cases, the enclosed space 
volume is conservatively assumed as the volume of the basement, not the entire building. 

• Fractional Organic Carbon Content in Soil 

• 

A total of 3 soil samples were collected at non-impacted locations across the Facility. An average 
of the results was used to produce a site-wide fractional organic carbon content in soil of 0.0477 
glee (Table 1-10). This is a reasonable value, given that the lacustrian genesis of the shallow soil 
(the area was previously a lake); and therefore, would be anticipated to have significant organic 
carbon content. 

Soil Moisture Content 

In all, 35 soil samples collected above the average water depth (by Area/Sub-area) at the Facility 
for the RFI have been analyzed for water content in the unsaturated zone (0 - 10 ft). The 
gravimetric water content values range from 9.8 to 27.4 % with an average of 20.8 %. The 
gravimetric water content was converted to volumetric water content, 31.6 % and used for the 
risk calculations (Table 1-11). 

Capillary Fringe Thickness 

Based on the general soil type at 10- 20ft bgs (silty clay) and the typical depth to groundwater 
across the Facility, the capillary fringe thickness was estimated to be 192 em. This value was 
obtained from US EPA (June 19, 2003). For the areas where the depth to groundwater is less 
than 192 em, 70% of the depth to groundwater was used for the risk calculations . 
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Total Soil Porosity 

Based on the r,eneral soil type in the upper zone (silty clay), the total soil porosity was estimated 
to be 0.48 em /cm3

• This value was obtained from US EPA (June 19, 2003). 

Dry Bulk Density 

Two soil samples collected in shallow soil zone at the Facility have been analyzed for dry bulk 
density. The average of these, 1.52 glcm\ was used for the calculation (Table 1-12). . 

Depth to Groundwater 

Depth to groundwater was determined for each Area/Sub area and was always conservatively 
determined to be the average depth to groundwater based upon measurements from up to four 
quarterly monitoring events per well between December 2002 and June 2003 (Table 1-13). Note 
Areas 5 and 9 have piezometers but no monitoring wells. For these two areas, the depth to 
groundwater was determined based on evaluation of the boring logs, and was the average depth at 
which the boring logs indicated groundwater. If there was no indication, then the average depth 
at which the first occurrence wet or saturated soil samples (average depth to first description of 
saturated or wet soils in the boring logs for the Area) was used. 

Thickness of Vadose Zone 

The thickness of the vadose zone is equivalent to the total depth to groundwater minus the 
capillary fringe thickness. It is determined by the capillary fringe thickness and the depth to 
groundwater, hence this value varies by Area/Sub-area. 

1.9.9 Acceptable Risk Level 

The risk to human health was calculated using the forward mode, i.e. the risk from each chemical 
was calculated, and compared with a target risk, set by MDNR. As per the process document 
following are the target risks for each receptor: 

1. An individual excess lifetime cancer risk (IELCR) of 1 x 10·5 for each carcinogenic 
constituent and all exposure pathways was used. A hazard index (HI) of 1 for each 
non-carcinogenic constituent and all exposure pathways was used. 

2. For all constituents and all exposure pathways, the cumulative IELCR of 1 x 104 and 
the :m of 1 were used for comparison purposes. 

1.9.10 Consideration of TPH in the Risk Assessment 

Several soil and groundwater samples have been .analyzed for TPH using a variety of different 
TPH methods. These have resulted in a variety of different TPH values, e.g., diesel# 1, kerosene, 
stoddard solvent, motor oil, etc. 

Since the TPH values reported are a mixture of several constituents whose composition and 
toxicity change due to weathering (note toxicity generally decreasing), there is no unique way to 
evaluate the risk from TPH measurements. As such the following approach was used: 

The various TPH values reported were classified as TPH-GRO (gasoline range organic), TPH­
DRO (diesel range organic), or TPH-ORO (oil range organic). Table 1-14 shows the various 
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TPH values and their allocations to one of these three TPH fractions. 

Each of the TPH-GRO, TPH-DRO, and TPH-ORO fractions was considered to consist of the 

following aromatic and aliphatic fractions: 

TPH-GRO TPH-DRO TPH-ORO 
Aliphatics Aromatics Aliphatics Aromatics Aliphatics Aromatics 

>C6-C8 >C8-C10 >C10-Cl2 >C10-C12 >C21-C35 >C21-C35 
>C8-Cl0 >Cl2-Cl6 >Cl2-Cl6 

>Cl6-C21 >Cl6-C21 
C: Carbon atom 

In order to get site-specific estimate of the aliphatic and aromatic fractions, groundwater samples 

were collected in ApriUMay 2004 for several Sub-areas and analyzed for TPH-GRO, TPH-DRO, 

and TPH-ORO using TX Method 1005 and SW 846 Method 8260, and the fractions using the 

Texas method 1006. These results were used in the risk assessment as follows: 

• If there are TPH-GRO results by both TX 1005 and SW 8260, the results by SW 8260 

were used for the calculations of average TPH-GRO concentration. 

• If there are TPH-DRO and TPH-ORO results by TX 1005, the results were used for the 

calculations of average concentration. 

• Using TX 1006, the ratio of each aliphatic and aromatic fraction to the total TPH 

concentration was estimated and is shown in Table 1-15. The TX 1006 results for 

aliphatic C6 and aromatic C7 - C8 were not used since these lower fractions were 

measured by individual volatile organic compounds. 

• These ratios were applied to the average TPH results in each Sub-area to estimate the 

individual fraction concentrations. These fractions are shown highlighted in Table 1-15. 

If there were no TX 1006 results (soil and some groundwater results), then the average 

concentrations for TPH-GRO, TPH-DRO, and TPH-ORO were divided equally for their specific 

fractions shown above. The risk for each of the carbon fractions was calculated (as if each were a 

single constituent). The risk for TPH fractions were calculated as the sum of the risk of the 

various carbon fractions. 

1.9.11 Consideration of Lead 

The primary toxicity of lead is to children in a residential scenario and fetuses carried by female 

workers in non-residential scenarios. For children, human exposures to lead are estimated using 

the integrated exposure uptake biokinetic (IEUBK) model to estimate the risk of elevated blood 

levels in children under the age of seven. For non-residential scenarios, US EPA (1996) uses the 

adult lead methodology (ALM) to assess the risk to fetuses. Both these models are under review 
by EPA. 

Based on these models, EPA (1996) has developed a screening level for non-residential soils of 

750 mglkg and 400 mglkg for residential areas. The value of 750 mglkg has been used to 
determine whether lead is a constituent of concern in soil. 

For groundwater, MCL of lead of 15 ug/L has been used to determine whether lead is a 

constituent of concern in groundwater. However, in some areas monitoring wells/piezometers 

were sampled for both total lead and dissolved lead concentrations in groundwater. In general, 
and as expected, total lead concentrations exceed dissolved lead concentrations due to the 
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suspended solids content in a sample. For example, a sample with little or no suspended solids 
content would typically have similar concentrations for total lead and dissolved lead. For 
samples with increasing suspended solids content, the total lead concentration is typically higher 
than the dissolved lead concentration since the analysis detects both the dissolved lead in the 
water as well as the lead content of the suspended solid particles. For samples with dissolved 
lead concentrations, the detemiination to screen lead out is based on comparing the dissolved lead 
concentration to the MCL. 

Locations/samples where lead concentrations exceed these levels are discussed in the respective 
sections. 

1.9.12 Consideration of 1,2-Dichloroethene 

The laboratory data for 1,2-dichloroethene (total), cis-1,2-dichloroethene, and trans-1,2-
dichloroethene have been reported in two different ways. For some samples, only 1,2-
dichloroethene (total) has been reported. For others, values of cis-1,2-dichloroethene and trans-
1,2-dichloroethene, were reported. 

For the former case, the entire concentration was conservatively assigned to cis-1,2-
dichloroethene which is the more toxic of the two isomers. If the calculated risk exceeded the 
acceptable level, 1,2-dichloroethene (total) concentration was assigned 50% as cis-1,2-
dichloroethene and 50% as trans-1,2-dichloroethene. This is consistent with a tiered risk 
evaluation where constituents are screened first using very conservative assumptions and if they 
do not screen out, less conservative but still reasonable assumptions are made. However, all 
calculated risks using 100% cis-1,2-dichloroethene for 1,2-dichloroethene (total) were acceptable; 
therefore, there were no instances where the risk was recalculated using 50% cis-1,2-DCE and 
50% trans-1,2-DCE for 1,2-DCE (total). By substituting cis-1,2-DCE for 1,2-DCE (total), a 
"worst-case" risk is calculated, since cis-1,2-DCE is the most toxic compared to trans-1,2-DCE. 

For risk calculation in the &econd case, the individual concentrations of cis-1,2-dichloroethene 
and trans-1,2-dichloroethene were used. 

1.10 WATER USE 

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri and Meramec 
Rivers. Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and 
Missouri Rivers. At its closest point, the Missouri River is three miles to the northwest of the site. 
Bedrock aquifers are 'present throughout the St. Louis area to depths of up to 800 feet. The 
majority of the water occurs in fractures and solution pathways of the limestone which results in 
very erratic yields usually between 10-15 gpm. The bedrock aquifers are generally not utilized for 
drinking water purposes in the St. Louis area. 

A total of eight private wells were identified within a 3-mile radius of the FUSRAP North County 
site consisting of SLAPS and the Hazelwood Interim Storage Site (IllSS) (USACE, 2003). These 
wells range in depth from 35 feet to 400 feet and none of these are used for drinking water. Four 
of these wells had been used for irrigation and one for industrial purposes. The three other wells 
had been used for domestic use and were capped and abandoned in 1962, 1968, and 1979 (BNI, 
1992). Most of these wells are installed into fractured bedrock where better yields can be 
obtained as compared to the shallow unconsolidated formation (USACE, 2003). Only one well 
was identified within one mile of the Facility (Golder and Associates, 2003). This well was 
reported to have been installed in 1968 to a depth of 44 feet as an observation well. The well is 

September 2004 1-14 The RAM Group 



• 

• 

• 

located approximately 0.5 mile southwest of the Facility in the area of the current westward 
airport expansion. 

Therefore, the groundwater underlying the Facility is not currently used as a drinking water 
supply and is not likely to be .used for this purpose given the industrial/urban setting and the 
availability of the public water supply system. 

The Facility is located in an area that is not considered fa-vorable for the development of high­
yield wells due to yields generally less than 50 gallons per minute (gpm) in shallow aquifers 
containing potable water, and deeper aquifers yield saline water. The Facility is in a bedrock area 
mapped as having high chloride content and high sulfate concentrations; therefore, the water 
quality of the uppermost bedrock aquifer is likely poor and not suitable as potable water 
(MACTEC, 2004). 

Additionally, the area around SLAPS and illSS does not contain any ecologically vital 
groundwaters (MACTEC, 2004) . 

An evaluation of groundwater use as a potential drinking water source has concluded that 
groundwater (shallow and deep) is not currently being used at the Facility and is not considered a 
likely drinking water source in this area. Hence the drinking water pathway will not be further 
evaluated during this risk assessment. 

1.11 SURFACE WATER BODIES 

Coldwater Creek is located at the eastern edge of the Facility (Sub-area 6D) and below Area 9 
between Area 4 and Area 5. Surface water and groundwater from the site flows toward the creek. 
The creek flows northeast within an underground culvert from the southwest side of the airport, 
across the central portion of the airport, and then flows into an open culvert beginning north of 
the railroad tracks on the north side of Banshee Road north of Area 9 and continues to the north 
for several miles until it rejoins its original channel. The creek eventually discharges into the 
Missouri River . 

Coldwater Creek is designated as a metropolitan no-discharge stream except for permitted 
discharges and non-contaminated storm water flows . Coldwater Creek from its mouth at the 
Missouri River upstream 5.5 miles to its crossing with US Highway 67 (Lindbergh Boulevard) is 
classified by MDNR as a Class "C" waterway meaning that there are periods of no flow in the 
Creek, but permanent pools are always present. The upstream portion of the Creek between the 
Airport and Highway 67, which includes the Facility and SLAPS, is an unclassified water of the 
state. 

The water quality in Coldwater Creek is generally poor. Studies of aquatic life (USACE, 2001) 
indicate that the stream ecology is severely impacted. The nature of pollution causing this impact 
is not definitively known but is believed to result from storm water from conunercial and 
industrial facilities, residential areas, and the Airport. More than a dozen facilities that are 
permitted under the National Pollutant Discharge Elimination System (NPDES) program 
discharge directly into the stream, including Ford Motor Company, Lambert-St. Louis 
International Airport, and Boeing. These discharges include storm water runoff, cooling water 
discharge, water treatment, and airport and road deicing (MACTEC, 2004) . 
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Table 1·1 

Summarr.r~ Storace Tanks at Bodnc Tract!, Hud-. _r.o-un 

DNRTank Velume Year Lak 
Numloer lluiJdlnciLe<aUon Rqulated c.ntmls Censtrudlon MaUrtals Status R<m<dlaiAc:tlens 

Rqislrallen (pis) lnstall<d D<tKtlen 

Bl Blda. 41 NIA Yes 4.000 T -979 Solw:al Sitwle Wall Steel 1947 - 19811Doc Rculocod NIA Ex<:aVIIOcd 

B2 BldJ0.41 NIA Yes 4.000 l.acqucr lhiDioc< Sio«leWaliSteel 1947 Removed 198111w Rculocod NIA Ex<:aVIIOcd 

B3 BldJ0.41 NIA Yes 8,000 Avialioa Gas Sillllo Wall Steel 1947 . Removed 19811Rcp1occd NIA Ex<:aVIIOcd 

84 BldJ0.41 N/A Yes 8,000 GasoliDe Silllle Wall Steel 1947 Removed 19811Rcu1ocod NIA Ex<:aVIIOcd 

85 BldJ0.41 NIA Yes 4.000 JP-5 Sinole Wall Steel 1981 Romovedl lbvF41 NIA El<caVIIOcd 

86 Bld£'1 NIA No 15.000 JP-4 Siasle Wall Steel 1947 Romoved 19571Rcp1occd NIA Ex<:aVIIOcd 

B7 BJds-41 NIA No 15000 JP-4 Sia«le WoD Steel 1947 Romoved 1957IR<:plooccl NIA Ex<:aVIIOcd 

B8 Bldz.41 NIA Yes 15.000 JP-4 ~leWaliSieel 1948 Removed 19891Rcp1occd by A41 NIA Ex<:aVIIOcd 

89 Blda. 41 NIA Yes 15,000 JP-4 Sinole Wall Steel 1948 Romoved 19891Reoloocd bv 841 NIA Ex<:aYIICd 

BIO Blda. 'I NIA Yes 15,000 JP-4 ~insle WoD S1eel 1957 Romoved 19891RepJocod byC41 NIA Ex<:aVIIOcd 

Bll Bids. 41 NIA Yes 15,000 JP-4 Sia«le Wall Steel 1957 ltcmo><dl989iRcploccdbyD41 NIA Ex<:aVIIOcd 

Bl2 Blcf&.41 NIA Yes 1,000 GasoliDc FiberKba Rriaforced Plastic 1981 Romoved 1989~byE41 NIA Ex<:avllled 

Bl3 Blcf&.'l NIA Yes 1.000 JP-5 fibcrxlas Rmlixccd Plastic 1981 ltcmo><di989IRcploccdbyF41 ID..a~orYSticlc Ex<:a>alcd 

814 Fllchl ()pontJensiA-41 10%7 NeiEumDt 30.GOO JdFud Double WaH~ 1m ~ lnleniHJal Alann None 

815 Fllchl Oi>ontlons111-41 10%7 Ne/ExanDI 30.000 •JttFud Double Wall Flberllus 1919 Curnnt lntentlllaiAiann None 

81, I 10%7 NeiEumDt 30.000 JttFud Double Wall~ 190 ~ lnlenlltlal Alann None 

817 Fllchl 0 I 10%7 N.tEumac 30.000 JttFud Double Walll"'berccass 1919 Cun<nt lnleniHJal Alann -Bll c.n-a. Vd1ldesl£.41 10%7 Ycs UM Gasoline Double WaH l"'berccass 1919 c....- lnlenLillal Alann None 

819 ....... '41 10%7 I Ne/Exanpl 1.000 Water Double Wall~ 190 Curftni/NG(Jn ..... lnlenLillal Alann NGIIO 

820 BldJI.I NIA No 500 GasoliDe Sil>ltle WoD S1eel 1956 - 19611Not Ro:ploced NIA Ex<:aVIIOcd 

821 BldJI.I NIA No 500 Gosoliac SiQie Wall Steel 1961 Removed 19721Not Ro:pJoced NIA Ex<:aVIIOcd 

Bll Blda. I 8021 Yes 6.000 Diesel SiaotleWoDStccl 1972 Romoved 19801Not Ro:pJoced NIA Ex<:aYIICd 

823 81da.l 8021 Yes 5.000 <lolloliac Sinole WoD Steel Ro:inocl ia 1979 1941 Romoved 19891Not Rculocod "'-n~Couuol Ex<:aVIIOcd 

B%4 Blcf&.2 NIA Yes 1,000 GasoliDeiDicsel SBwle WoD Coaled Tar Epoxy Sleel 1942 Removed 19891Not Ro:pJoced NIA Ex<:aYIICd 

BlS BldJI.45 N/A Yes 335 Diesel Sio«icWoDSteel 1958 Romoved 19871Not Ro:pJoced NIA Ex<:aVIIOcd 

B26 Blda. 'SCI45D (Site 14) NIA Yes 3,380 W~~~~eJP-4 Sinole Wal Socci 1963 - 19831Not RJ:ploced NIA Ex<:aVIIOcd 

B27 Blda. 4.5CI'SD !Silc 14) ·NJA Yes 3,380 WarcJP-t Fibcrxlas Ro:inforoc:d Plastic 1983 Romoved 19891Not Replaced IDvcarorySticlc Ex<:aVIIOcd 

B28 Bld£'SE NIA Yes 2,130 WIISicJP-4 FiberaJas Reialim:ed P1aslic 1978 Removed 19901Not Ro:pJoced ~DvcarorySticJc Ex<:aVIIOcd 

Blcl&_ 45, Aiel Pic 113 

B29 !Silcnl NIA Yes . 2,000 Wa~eJP-4 SiMie Wall Socci 1971 - 1992/Nol Ro:pJoced IDYelliOI)'Sticlr: Ex<:aVOicd/ Ro:coverv Wells wid> closun: 2002 

1!1<!&-_ 45, Foel Pic 14 

B30 _(Silcn> NIA Yes 2,000 Wa~eJP-4 SU.Ie WoD Steel 1983 Romoved 1992/Nol Ro:pJoced ID-Stidt Ex<:aVOicd/ Ro:coverv WeDs wid> closun: 2002 

B31 BldJI. 4SK (Silc II) N/A Yes 4.380 Wa~eJP-t FiberRJas Rriaforced P1aslic 1913 Removed 19931Not Rculocod ra-Sticlc ExeaVOicdiRo:coverv Wells wid> closun: 1999 

B32 Bid£ 51 NIA Yes 6,000 Sol ...... S~WaliStccl 1971 Romoved 19861Not Ro:ploced .IDvcarory SticJc Ex<:aYIICd 

833 Bid£ '3 Fuel Fum IIT0005886 Yes 20,000 JdFud Sii!Aie Woll Steel 1957 Removed 19911Not Ro:ploced laVCIIIorYSticlc ExaVIIOcd- silc of799 cu yds 

B34 Bid•. '3 Fuel Fann IITOOOS886 Yes 20.000. JdAiel Sin«le Wall Steel 1957 - 1991/Not Ro:pJoced 1a..-.vSticlr: Exc:aVIIOcd- silcof799 cu yds 

B3S Bid •. 43 Fuel Fann IITOOOS886 Yes 20,000 JdFud Sinole Wall Socci 1957 Removed 19911Not Rculocod lnven<oryStiel: Exc:aYIICd 101olsilcof799cu 'l'lls 
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Table I-I 

Summary er lJncl<rcround Storace Tanks at Bodnc Tracl I, Hazdwaed, Missouri 

DNRTank Vol 111M Year Lrak 
Number ~lion Rqulatod Cenl<nts Construction Maurfals Status Ranodlal Aellons 

Rqlslrallon (&als) lnslalled Ddedlon 

B36 BldJI. 43 Fuel Form UTOOOS886 Yes 20.000 ldFuel SiJWc Wall Sled 1957 RemoYCd 1991/Noc Reolaood laYCII!OfVStict ExcaYOtcd 101>1 site of799 C8 ..b 
B37 BleiL 43 Fvel Fum U11100S886 Yes 20.000 Jet Fuel SiiWc Wall Sled 1957 RemoYCd 1991/NOI ReoJaood !a-Stick ExcaYOtcd- ,m;, of799"" >ds 

B38 BleiL 6 !llociaal NIA ~ 20.000 Fuel Oil Double Wall Su:eiiPiasuc c-cd 1989 Closed in Pllcc la..ata~y Cmdn>l No octioa 

839 BJdc. 'CIIodnel NIA I Ne/Eumpl 211,000 Fuel 011 Double Wall St..uJ'JastleCoatod 1!189 Curnnl lnftiiiCHY c.ntrol Neactlon 

840 Bid£ 14 OlednV NIA I NoiEumDI 120.000 Haz Wa51e Slud&e c.ncr.ce wtth Rubber Uner 1941 Cwnnl VlsuiJ lnspedlon Ne-

841 Bldl!-5 NIA No IS.OOO FuciOil SiniJc Wall Sled 1941 RemoYCd 1988 VISUal lns!>cclioa Excavar.ed 

842 Bld&.5 NIA No 15.000 Fuel Oil Sinale Wall Steel . 1941 RemoYCd 1988 v ... oJ lmpec:!ioa ExcaYOtcd 

843 Bld&.5 NIA No 6.0011 Fuel Oil SillgJcWaiiSied 1941 RemoYCd 1988 VISllol lmpec:!ioa ExcaVII!.Cd 

844 BldL6 NIA Yes 1.000 Waste Oil Sinsle Wall Su:el 1970 RemoYCd 1988 VISUol lmpec:!ioa ExcaVII!.Cd 

845 Bldo.221 NIA No 5,000 Fuel Oil Sinsle Wall Sled 1954 RemoYCd 1990/Nol Reolaood V..Uol lmoec<ioa ExcaVII!.Cd 

846 Bld&-33 NIA Yes 3,000 Diesel" Sinslc Wall Sled 1960 RemoYCd 1990/Nol RepJaood Vosuol lmpec:!ioa ExcaVII!.Cd 

847 Bid&. 33 NIA No 20.000 Fuel Oil Sinsle Wall Steel 1960 RemoYCd 1990/Nol Replaood v .... oJ lmpec:!ioa Excavar.ed 

848 BldL32 NIA Yes SOil Gasoliae Sinsle Wall Sled 1975 RemoYCd 1990/Nol Replaood V...Wimpec:!ioa ExcaYO!ed 

849 BldL32 NIA No 10.000 Fuel Oil . SillgJcWaiiS!ed 1955 RemoYCd 1990/Nol Replaood VISUal lmpec:!ioa ExcaVII!.Cd 

BSO 81dL34 NIA Yes 850 Diesel SillgJcWaiiS!ed 1961 RemoYCd 1990/Nol Replaood VISUal lmpec:!ioa ExcaVII!.Cd 

BSI 81dL34 NIA No 10.000 Fuel Oil SillgJcWaiiStoel l961 RemoYCd 1990/Nol ReoJaood VGUol lmpec:!ioa Excavar.ed 

852 BldL22 NIA Yes 5.000 Lcodcd Gosoliae Sinale Wall Steel 1942 RemoYCd 1961 a. Replaood VISUal lmoec<ioa ExcaVII!.Cd 

BS3 Blds-22 NIA Yes 7.520 Lcodcd Gosoliae SiDRieWaiiSt<:el 1961 RemoYCd 1989 a. Replaood "'-Ca1llrOI ExaYO!cd 

854 lllcf&.22 Ul"0008016 Yes 1,1011 UnlaHled Gasoline Double WaH l"'bonnas& .,., Rdrolll!od In I~ lnftlllon c.ntrol Ne-

BSS Bld&-22 Ul11008016 Yes 10.000 Unlcoded GosoliDc SiDole Woll Fibcnlass 1981 RemoWd ia 1995 a. ReoJaood lnYCII!OfV Ca1llrOI ExcaVII!.Cd 

B54 lllcf&.22 UTIIOOII016 Yrs 11.000 UnlaHled Gasoline DauiJJe WaH l'lasllc: Cclalod Sled ·~ Curnnt Interstitial Alann No action 

857 Bld.t.22 Ul11008016 Yes 10.000 Diesel Sinalc Wall FibenriBI 1981 RemoYCd in 1995 a. Realaood laYCII!OfVCoD!rOI ExcaVII!.Cd 

11511 Bld£2Z Ul"0008016 Yes 10.000 Dlesd Double WaH l'lasllc Coaled Skd ·~ Curnnl lnten!lllal Alann Ne-

859 Blds-25 UTOOOS954 Yes 8,000 Methyl Alcohol SillgJcWall~l 1984 RemoYCd ia 1995/Noc Replaood lnYCII<OrYCaolrol ExcaYOtcd 

860 Bld&-28 Ul11008017 Yes 5.000 Jet Fuel Sinalc Wall Sled 19SS RemoYCd io 1989 a. RepJaood lnYCII!OfVCoDIRII ExcaVII!.Cd 

861 81dL28 Ul11008017 Yes 5.000 lei Fuel Sinsle Wall Su:el 1955 RemoYCd iD 1989 a. Replaood lnvcn~otyCoDIRII ExcaYOtcd 

862 Bld1.28 Ul11008017 Yes 5.000 Waste lei Fuel Sinale WaH Steel 1953 RemoYCd iD 1989 a. Replaood laYCII<OrYCoDIRII ExcaYOtcd 

863 81dg.28 Ul11008017 Yes 5.000 Jet Fuel Double Wall Steel 1989 RemoYCd ia 2000/Noc ReoJaood ln"""'ory CoDIRII Exava!od 

BM BldJt.28 Ul11008017 Yes 5.000 Jet Fuel Double Wall Sled 1989 RemoYCd ia 2000/Noc Reolaood lnYCII!OfVCoDIRII ExcaYO!ed 

865 81dL28 Ul11008017 Yes 5.000 WasteldFuel Double Wall St<:el 1989 RemoYCd iD 2000/Noc Replaood Jt...ata~yCoDIRII ExcaVO!cd/RCRA Com:dive Ac:tiou 

866 81dJ1.29 tml008019 Yes 4.000 H)'droulic Oil Sinalc Wall FibcooiBI 1980 RemoYCd iD 1994/Noc Replaood VISUal lmoec<ioa ExcaVII!.Cd 

867 81dg.20 NIA No 250 Fuel Oil Sinale WaD St<:el 1943 RemoYCd iD 1999/NOI Replaood VISUal lmDCCiion ExcaVII!.Cd 
RemoYCd Dllle UllboWDI 

868 Bldo.42 NIA No Uuknowu Aviatiou Gosoliae Sinllc Wall Fibcoo'- Unblowa Nollleplocod V1S11ollmoec<ioa ExcaYO!ed 

NOles: 
Bids -Buildi118 
pJs -lalloDs 
cu)ds -c:ubicyards 
N/A -Not Applicable 
Bold indicates !be S!a!W of !be taolc is curml! 
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Table 1-2 
· Solid Waste Management Units (SWMU) at Boeing Tract 1, Hazelwood, Missouri 

Unit Description 

1 Waste Sodium Hydroxide Storage, AST Tanks Hl9 and H 20 

2 Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks Hl2, Hl3, and Hl4 

3 Wastewater Sludge Collection and Holding Tank 

4 Leaked or Spilled Jet Aircraft Fuel Storage Tank 

5 Current Reactive Cyanide and Sulfide-Bearine: Waste Storae:e, Area 2 

6 Former Reactive Cyanide and Sulfide-Bearine: Waste Storage, Area 2 

7 Explosive Waste Storage, Area 3 

8 Scrap Dock Shelter, Area I 

9 Waste Nitric and Hydrofluoric Acid Solution Storae:e, AST Tanks HI, H2, H3, H4, H5, and H6 

10 Current Waste Oil AST 

II Former Waste Oil UST 

12 Waste Jet Aircraft and Hydraulic System Spillage, F-18 Silencer 

13 Waste Jet Aircraft Fuel and Hydraulic System Spillae:e Storae:e Tank, Hush House 

14 Waste Jet Aircraft Fuel Storage Tanks, Fuel Pits #3 and #4 

15 Waste Jet Fuel Storage Tank, Ramp Station I and 2. 

16 Methyl Ethyl Ketone (MEK)/Methyllsobutyl Ketone (MIBK} Recovery Unit 

17 Perchloroethyleile (PCE} Recovery Unit 

18 Methyl Ethyl Ketone/Methyl Isobutyl Ketone Recovery Unit 

19 Drum Storage Areas and Related Satellite Accumulation Areas 

20 Paints Solids Satellite Accumulation Areas 

21 · Industrial Wastewater Treatment Plant Tanks, S-1, S-2, S-3, S-4, E-1, E-2, and E-3 

22 Paint Booth Satellite Accumulation Drum 

23 Less-Than-90-Day Storage Area 

24 Less-Than-90-Day Storage Area 

25 Less-Than-90-Day Storage Area 

26 Former Less-Than-90-Day Storage Area 

27 Waste Nitric and Hydrofluoric Acid Scrubber Saddles Drums Storage 

28 Leakine: Transformer 

29 Waste Ferracoat, Methyl Ethyl Ketone, and Trichloroethylene Drum Storae:e 

30 Chemical Etching Spill Containment Area 

31 Maintenance Shop Waste Oil Tank 
. 32. Polychlorinated Biphenyls (PCB} Storage Area 

Notes: 
AST: Above ground storage tank 
UST: Underground storage tank 

September 2004 

Building 

52 

52 

14 

28 
22 

22 

10 

39 

52 

5 

6 

45E 

45C/45D 

45 

45K 

48 

51 

27 

Numerous 

Numerous 

14 

2 

45C/45D 

2 

51 

40 

52 

6 

29A 

27 

22 

39 

The RAM Group 



• 
coc 

1,1,1,2-Tetrachlorethane 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-1,2,2-tri fluoroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,1-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,3-Trimethylbenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 
1,3,S-Trimethylbenzene 

1,3-Dichlorobenzene 

• 1,3-Dichloropropane 

I ,4-Dichlorobenzene 

1,4-Dioxane 

2,2-Dichloropropane 

~.2-oxybis (1-Chloropropane) 

~.4,S-TP (Silvex) 

~.4.S-Trichlorophenol 

~.4,6-Trichlorophenol 

~,4-D 
~,4-Dichlorophenol 
2,4-Dimethylphenol 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Butanone (MEK) 

2-Chloroethyl vinyl ether 

2-Chloronaphthalene 

~-Chlorophenol 

~-Chlorotoluene 
~-Hexanone 

~-Methylnaphthalene 

~-Methylphenol (a-Cresol) 

~-Nitroaniline 

~-Nitrophenol 
2-Nitropropane 

3,3'-Dichlorobenzidine 

• 3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
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Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 

(ug/L) (ug/L) 

70 

200 

0.3 

s 

7 

40 

70 

0.2 

0.04 

600 

s 
s. 

10,000 

600 
I 30 

7S 

300 

so 

10 

70 

20 

s 
s 

4,000. 

40 
100 
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Sec. Std. GW Target Level 

(ug/L) (ug/L) 

12.3 

IS7 

4.41 

8.SS 

2.6 

2.S9 

1.7S 

121 

24.3 

2.43 

30.4 

461 

1.74 

liS 
60.7 

0.0347 

I.S3 
O.OISI 

1.49 

0.748 

2.8 
1.98 
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• 
coc 

j 

,4'-DDT 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

/1-Chloroaniline 
~..Chlorophenyl phenyl ether 

14-Chlorotoluene 
14-lsopropyltoluene 
4-Methyl-2-pentanone {MIS K) 

4-Methylphenol (p-Cresol) 

4-Nitroaniline 

~-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 
Alachlor 

Aldrin 

• Allyl chloride 

Alpha-BHC 

Alpha-chlordane 

!Aluminum 
Aniline 

Anthracene 

Antimony. 
Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

IAroclor 1242 
Aroclor 1248 

IAroclor 1254 

Aroclor 1260 

Arsenic 

Atrazine 

Azobenzene { 1,2-Diphenylhydrazine) 

Barium 
Benzene 

Benzidine 
senzo{a)anthracene 
senzo{a)pyrene . 

Benzo{b)fluoranthene 

[Benzo{g,h,i)perylene 
Benzo{k)fluoranthcne 

Benzoic acid 

• [Benzyl alcohol 
Beryllium 
lseta-BHC 

September 2004 

Table 1-3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 

(ugiL) {ugiL) 

100 

60 

2,000 

6 
2 

0.2 

10,000 

6 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

10 

3 

2,000 

5 

0.2 

4 
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Sec. Std. GW Target Level 

{ugiL) {ugiL) 

1.98 

31.3 

1.28E-05 

9.04 
4.86 

1.28E-05 

32.7 

6.07 

31.3 

346 

121 

20.6 
0.00877 

0.445 

0.107 

1.92 
50-200 

0.441 

6.11 

0.00292 
0.921 

0.921 

469 
9.21 

2.2 

364 

0.374 
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• 
coc 

Bis(2-chloroethoxy)methane 

IBis(2-chloroethyl)ether 

IBis(2-ethylhexyl)phthalate 

:Sromate 
IBromobenzene 
Bromochloromethane 

IBromodichloromethane 

Bromoform 

IBromomethane 
Butyl benzyi phthalate 

Cadmium 

Carbazole 

~furan 
k:aroon disulfide 

iCarbon tetrachloride 

lchlordane 
Chloride 

Chlorite 
Chlorobenzene 

Chlorodibromomethane 

• k;hloroethane 

k:hloroform 
Chloromethane 

Chromium 
Chrysene 
cis-1,3-Dichloropropene 

Fis-1,2-Dichloroethene 

k;opper 
ryanide, total . 

Dalapon 

ioelta-BHC 
Di(2-ethylhexyl) adipate 

1Di<2-ethylhexyl) phthalate 

!Dibenzo(a,h)anthracene 

Dibenzofuran 

Dibromochloromethane 

Dibromomethane 

IDichlorodifluoromethane 
joichloromethane 

Dieldrin 

!Diethyl phth~ate 
Di-isopropyl ether 
Dimethyl phthalate 

!Di-n-butyl phthalate 
Di-n-octyl phthalate 

Dinoseb 

• [[)joxin (2,3,7,8-TCDD) 

Diquat 
!Endothall 

September 2004 

Table 1·3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 

(ue/L) (ugiL) 

6 
10 

4,000 

90 

60 

400 

10 
7,000 

5 

40 

5 
2 

1,000 

100 

40 

400 

30 

100 

70 
1,300 

200 

200 

400 

6 

40 

1,000 

5 
0.2 

30,000 

7 
0.00003 -

20 
100 
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Sec. Std. GW Target Level 

(ue/L) (ugiL) 

6.57E-04 

0.124 

7.08 

201 

250,000 

48.8 

92.1 

0.482 

0.374 

0.0921 

5.99 

156 

0.439 

12,100 
1,560 

313 
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• 
coc 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

~ndrin 
Endrin aldehyde 

Endrin ketone 
Ethane 

Ethene 

~thyl methacylate 

~thylbenzene 
~thylene dibromide 

~thylene glycol 

Fluoranthene 

Fluorene 
Fluoride 
~amma-BHC (Lindane) 

~amma-Chlordane 
~lyphosate 
Haloacetic acids (HAAS) 

Heptachlor 

• Heptachlor epoxide 

Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrene 

odomethane 

Iron 

lsophorone 
lsopropylbenzene (Cumene) 

Lead 

m,p-Xylene 
Manganese, total 

Mercury 
Methacrylonitrile 

Methoxychlor 
Methyl ethyJ·ketone (MEK) 

~ethyl metha~late 
~ethyl ten butyl ether 

~ethylene chloride 
[Naphthalene 

ln-Butylbenzene 
Nickel 

Nitrate as Nitrogen (Cadmium reduction) 
Nitrate-nitrite 

Nitrite (measured as nitrogen) 

• Nitrobenzene 

n-Nitrosodimethylamine 
1!-Nitrosodi-n-propylamine 
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Table 1-3 
Groundwater Screening Criteria . 

Bo.eing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
(ug!L) (ug!L) 

2 

7P<l 
0.05 

14,000 

1,000 
4,000 

0.2 

700 

60 

0.4 

0.2 

I 

I 
50 

I 

100 
4,000 

IS 

2 

40 

4,000 

100 

100 
10.000 
10,000 
1,000 
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Sec. Std. GW Target Level 
(ug!L) (ug!L) 

31.3 

93.9 

93.9 

4.69 
4.69 

1,410 

626 

1.92 

0.921 

3.19 

300 

185 
50 

1.56 

296 
146 

49.1 

48.6 

0.672 

0.00287 
0.0202 
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• 
coc 

ln-Nitrosodiphenylamine 

ln-Propylbenzene 

!<>-Dichlorobenzene 
Pxamyl (Vydate) 
P.Xylene 
PCB 
P.,Dichlorobenzene 
IPentachlorophenol 

!Phenanthrene 

!Phenol 

Picloram 
p-lsopropyltoluene 

Propionitrile 

IPYrene 
~dine 
~ec-Butylbenzene 

~elenium 

~ilver 
Simazine 

Styrene 

• sulfate 
-Butylbenzene 

rretrachloroethene 
Thallium 

Toluene 
Total Trihalomethanes (ITHMs) 

Toxaphene 
rans-1,2-Dichloroethene 
trans- I ,3-Dichloropropene 
ltrans-1,4-Dichloro-2-butene 
tfrichloroethene · 

trnchlorofluoromethane 
!Vinyl acetate 
~inyl chloride 
Dcylenes, Total 
!Zinc 

• 
September 2004 

Table 1·3 
Groundwater Screening Criteria 

Boeing Tract 1, St. Louis, Missouri 

MCL Health Advisory 
(uefL) (ug!L) 

600 
200 

0.5 

75 

I 

4,000 

500 

50 

4 

100 

5 
2 

1,000 

80 

3 

100 

5 

2,000 

2 
10,000 

2,000 

PageS of 5 

Sec. Std. GW Target· Level 
(ue/L) (ue/L) 

2.87E-03 

5.27 

185 

173 

107 
1.51 

469 

1.21 
48.6 

100 

250,000 

48.6 

4.41 
0.0197 

86.4 
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• 

• 

Table 1·4 

Representative Background Concentrations for Metals in Soils 

Boeing Tract 1, St. Louis, Missouri 

Metals 
Background Concentration 

Reference 

Aluminum 

Antimony 

Arsenic 

Barium 

~eryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

'!Lead 

Magnesium 

. Manganese 

Mercury 

Nickel 

!Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

~inc 

Notes: 

*: Arithmetic Mean 
References: 

(ugl/kg) 

41,000,000* MO 

520 us 
9,200 StL 

725,000 StL 

800. MO 

<1,000 MO 

3,300,000 MO 

58,000 StL 
10,000 MO 
13,000 MO 

21 ,000,000* MO 

21,800 StL 
2,600,000 MO 

740,000 MO 

39 StL 

14,000 MO 

14,000,000* MO 

260 StL 

<700 MO 
5,300,000* MO 

<100 SLAPS 

69,000 MO 
49,000 .MQ 

StL • Mactec Engineering and Consulting, Inc., October 22, 2003, Draft RCRA Facility 
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St. Louis County 
Geometric Mean) 

MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey 
Professional Paper 954-H,I (Missouri Statewide Geometric Mean) 

US- Shacklette, Hansford T. and Boerngen, Josephine G., 1984, U.S. Geological Survey 
Professional Paper 1270 (Eastern United .States Geometric Mean) 

SLAPS- Environmental Assessment Division, Argonne National Laboratory, November 1993, 
Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site, St. Louis, 
Missouri, Table 2.8 
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• 
Chemicals of Concern 

1,1,2-T richloro-1,2,2-trifluoroethene 
. 1,2,3-Trimethylbenzcne 

1,2,4-Trimethylbenzcne 
1,3,5-Trimethylbenzcne 
1,2-Dichlorobenzcne 
[2-Hexanone 
Acenaphthene 
Acenaphthylene 
Acetone 
Anthracene 
Aluminum 
Antimony 
~lor1254 
!Arsenic 
Barium 
Benzene 
Benzo[g,h,i] perylene 
Benzo[a]anthracene 
Benzo[a]pyrene 

• Benzo[b ]fluoranthene 

Beryllium. 
Benzo[k]fluoranthene 

Bromomethane 
Cadmium 
Carbazole 
Carbon disulfide 
Chloroethane 
Chloroform 
Chromium (Total) 
Chromium, hexavalent 
Chrysene 
Cobalt 
Copper 
!Cyanide, total 
Dibenzo[ a,h]anthracene 
Dichlorodifluoromethane 
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Dichloroetllylcne, cis-1,2-
Dichloroethylene, trans -1,2-
Ethyl benzene 
Fluoranthcne 
Fluorene 
lodeno[ 1,2,3-cd]pyrene 
Isopropyl benzene 
m/p-Xylene 
Manganese 
Mercury 

• Methyl ethyl ketone (2-Butanone) 
Meth)'l isobutyl ketone 
Methyl tert butyl ether (MTBE) 

September 2004 

Table 1-S 
Physical/Chemical Properties for Potential Constituents of Concern 

· Boeing Tract 1, St. Louis, Missouri 

Molecular 
Weight 

1.87E+Ol 
1.20E+02 
1.20E+Ol 
1.20E+Ol 
1.47E+Ol 
J.OOE+02 
1.54E+02 
1.52E+02 
S.81E+01 
1.78E+Ol 
2.70E+Ol 
1.22E+Ol 

NA 
NA 
NA 

7.81E+01 
2.76E+02 
2.28E+Ol 
2.52E+02 
2.52E+Ol 
2.52E+Ol 
9.01E+OO 
9.50E+01 
1.12E+Ol 

167 
76 

6.50E+01 
1.19E+02 
5.20E+Ol 
5.20E+Ol 
2.28E+Ol 
5.89E+Ol 
6.3SE+01 
2.70E+01 
2.78E+Ol 
1.20E+02 
9.90E+Ol 
9.69E+Ol 
9.69E+01 
9.69E+01 
1.06E+Ol 
2.02E+02 

. 1.66E+02 
2.76E+Ol 
l.lOE+Ol 
1.06E+02 
S.49E+01 
4.01E+Ol 
7.21E+01 
l.OOE+Ol 
8.82E+01 

Water 
Solubility 

(S) 

(mg/L) 

1.70E+Ol 
7.52E+Ol 
S.70E+01 
4.82E+01 
1.-56E+Ol 
1.79E+04 
4.24E+OO 
3.93E+OO 
l.OOE+06 
4.34E-02 

NA 
NA 
NA 
NA 
NA 

1.7SE+03 
2.60E-04 
9.40E-03 
1.62E-03 
1.SOE-03 
S.OOE-04 

NA 
l.SOE+04 

NA 
7.48E+OO 
1.19E+03 
5.70E+03 
7.92E+03 · 

NA 
NA 

1.60E-03 
NA 
NA 

l.OOE+06 
2.49E-03 
2.80E+02 
5.10E+03 
l.lSE+03 
3.SOE+03 
6.30E+03 
1.69E+Ol 
2.06E-01 
1.98E+OO 
l.lOE-05 
6.13E+01 
1.60E+02 

NA 
NA 

2.23E+05 
1.90E+04 
S.10E+04 

H , La Org. Carbon 
~nry : t ~ Adsorption 

ons an Coeft 

(H) <KaJ 
(L-water/L-air 

2.16E+01 3.72E+Ol 
1.33E-Ol 5.89E+02 
l.S3E-01 3.72E+03 
3.60E-01 8.19E+02 
7.79E-o2 6.17E+02 
3.38E-03 1.78E+Ol 
6.36E-03 7.08E+03 
4.74E-03 6.92E+03 
1.59E-03 S.7SE-01 
2.9SE-02 2.95E+04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

2.28E-01 S.89E+01 
5.82E-06 1.58E+06 
1.37E-04 3.98E+OS 
4.63E-OS 1.02E+06 
4.SSE-03 1.23E+06 
3.40E-OS 1.23E+06 

NA NA 
2.60E-01 9.00E+OO 

NA NA 
6.27E-07 3.39E+03 
1.24E+OO 4.57E+01 
4.50E-Ol 1.50E+Ol 
1.52E-01 3.98E+01 

NA NA 
NA NA 

3.88E-03 3.98E+OS 
NA NA 
NA NA 

5.30E-03 1.70E+01 
6.03E-07 3.80E+06 
4.10E+OO 5.80E+01 
2.30E-01 3.20E+01 
1.07E+OO 5.89E+01 
1.67E-01 3.55E+01 
3.85E-01 5.2SE+01 
3.23E-01 3.63E+02 
.6.60E-04 1.07E+OS 
2.61E-03 1.38E+04 
6.56E-05 3.47E+06 
3.57Et00 4.S4E+Ol'· 
3.05E-01 1.95E+02 

NA NA 
4.67E-01 NA 
2.33E-03 4.50E+OO 
S.66E-03 1.34E+Ol 
2.41E-Ol 1.12E+01 

Page 1 of2 

Soil Water 
Partition 

Coefr. 
(KJ 

(cm3/~t) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.47E+Ol 
NA 

2.51E+Ol 
l.JOE+Ol 

NA 
NA 
NA 
NA 
NA 
NA 

2.29E+Ol 
NA 

l.SlE+Ol 
NA 

NA 
NA 

1.20E+03 
1.41E+Ol 

NA 
4.47E+Ol 
3.98E+Ol 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

S.OJE+Ol 
5.25E+Ol 

NA 
NA 

'NA 

Molecular Diffusion 
Coefficient 

2.88E-Ol 
6.77E-02 
7.SOE-02 
7.50E-Ol 
6.90E-Ol 
6.96E-02 
4.21E-02 
4.39E-02 
1.24E-01 
3.24E-02 

NA 
NA 
NA 
NA 
NA. 

8.80E-02 
4.90E-02 
S.10E-Ol 
4.30E-02 
2.26E-02 
2.26E-02 

NA 
7.30E-02 

NA 
3.90E-Ol 
1.04E-01 
l.OOE-01 
1.04E-01 

NA 
NA 

2.48E-02 
NA 
NA 

l.SOE-01 
l.OlE-02 
S.OOE-02 
7.40E-02 
9.00E-02 
7.36E-02 
7.07E-02 
7.50E-02 
3.02E-02 
3.63E-02 
1.90E-02 
7.50E-02 
7.00E-02 

NA 
3.07E-02 
8.95E.,Ol 
7.50E-02 
S.OOE-02 

in water (D''') 
(em%) 

8.07E-06 
7.41E-06 
7.10E-06 
7.10E-06 
7.90E-06 
7.75E-06 
7.69E-06 
7.07E-06 
1.14E-05 
7.74E-06 

NA 
NA 
NA 
NA 
NA 

9.80E-06 
5.65E-05 
9.00E-06 
9.00E-06 
S.S6E-06 
S.S6E-06 

NA 
1.20E-05 

NA 
7.03E-06 
1.00E-05 
1.20E-05 
1.00E-OS 

NA 
NA 

6.21E-06 
NA 
NA 

l.SOE-05 
S.18E-06 
l.lOE-05 
l.lOE-05 
1.04E-05 
1.13E-OS 
1.19E-OS 
7.80E-06 

. 6.35E-06 
7.88E-06 
S.66E-06 
7.10E-06 
7.80E-06 

NA 
6.30E-06 
9.80E-06 
7.80E-06 
1.00E-05 
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• 

• 

• 

Ctemicals of Concern 

· NA: Not available 
Refen:ncca: 

Table 1-5 
Physical/Ctemical Properties for Potential Constituents of Concern 

· Boeing Tract 1, St Louis, Missouri 

Molecular 
Weight 

(M) 

Water 
Solubility 

(!ij 

Henry's Law 
Constant 

Org. Carbon 
Adsorption 

coen: 
(K.,J 

SoD Water 
Molecular DitJusion 

Coefficient 

Values In bold: Miaaouri Department of Natural Rcaoun:c~, Scp. 1998. Cleanup Levell for Miaaouri (CALM), Table A4 Effective Scp. 1, 2001. 
Val11e1 in regular: EPA Region 9, Apri12002. Pn:limirwy Remediation Goals. · 
Values in italic: Tcxaa Commiuion on Environmental Quality, Tcxaa Risk Reduction Program, 2001. 

:... : TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
J Evaluation of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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• 
Chemicals of Concern 

1,1 ,2-T richloro-1 ,2,2-triflu.oroethene 
1,2,3-Trimethylbenzene 
1,2,4-Trimethy!benzene 
1,3,5-Trimethylbenzene 
1,2-Dichlorobenzene 
2-Hexanone 
Acenaphthene 
Vo.cenaphthvlene 
!Acetone 
IAiuminum 
!Anthracene 
IAntimonv 
IAroctor 1254 
Arsenic 
Barium 
Benzene 
Benzo[g,h,i] perylene 
Benzofalanthracene 
Benzofa]pyrene 
Benzo[b ]fluoranthene 
Benzolklfluoranthene 

• Beryllium 
Bromomethane 
Cadmium 
Carbazole 
Carbon disulfide 
Chloroethane 
Chloroform 
Chromium (Total) 
Chromium, hexavalent 
Chrvsene 
Cobalt 
Copper 
Cyanide, total 
Dibenzof a,h]anthracene 
Dichlorodifluoromethane 
Dichloroethane, 1,1-
Dichloroethylene, 1,1-
Dichloroethvlene, cis-1 ,2-
Dichloroethylene, trans -1,2-
Ethylbenzene 
Fluoranthene 
Fluorene 
lndeno[ 1 ,2,3-cd]pyrene 
lsopropylbenzene 
m/p-Xylene 
Manganese 
Mercury 
Methyl ethyl ketone (2-Butanone) 

• 
September 2004 

· Table 1-6 
Toxicological Properties for Poential Constituents of Concern 

Boeing Tract 1, St. Louis, Missouri 

Slope Factor Reference Dose 
Oral(SF.) Inh. (SF.) Oral(R,D.) Inh. (RrD.) 

(kg-day/mg) (kg-day/mg) (mglkg-day) (mg/kg-day) 
NA NA 3.00E+01 8.60E+OO 
NA NA 5.00E-02 1.71E-03 
NA NA 5.00E-Ol 1.70E-03 
NA NA 5.00E-Ol 1.71E-03 
NA NA 9.00E-Ol 5.71E-Ol 
NA NA 6.00E-02 l.UE-03 
NA NA 6.00E-Ol 6.00E-02 
NA NA 6.00E-02· NA 
NA NA 1.00E-01 l.OOE-01 
NA NA 1.00E+OO 1.42E-03 
NA NA 3.00E-01 3.00E-Ol 
NA NA 4.00E-04 5.70E-OS 

2.00E+OO 2.00E+OO 2.00E-OS 2.00E-OS 
1.50E+OO 1.50E+Ol 3.00E-04 NA 

NA NA 7.00E-02 1.40E-04 
2.90E-Ol l.91E-02 3.00E-03 1.71E-03 

NA NA 3.00E-02 NA 
7.30E-01 7.30E-01 NA NA 
7.30E+OO . 6.09E+OO NA NA 
7.30E-01 7.30E-01 NA NA 
7.30E-02 7.30E-02 NA NA 
4.30E+OO 8.40E+OO l.OOE-03 5.71E-03 

NA NA 1.40E-03 1.40E-03 
NA 6.30E+OO S.OOE-04 NA 

2.00E-02. 2.00E-02 NA NA 
NA NA l.OOE-01 2.00E-01 

2.90E-03 2.90E-03 4.00E-01 2.90E+OO 
6.10E-03 8.05E-Ol 1.00E-Ol 8.60E-05 

NA 4.20E+01 NA NA 
NA l.90E+02 3.00E-03 NA 

7.30E-03 7.30E-03 NA NA 
NA 9.80E+OO 2.00E-02 5.70E-06 
NA NA 4.00E-02 2.86E-04 
NA NA NA NA 

7.30E+OO 7.30E+OO NA NA 
NA NA 2.00E-01 5.70E-02 
NA NA l.OOE-01 1.40E-01 

·6.00E-01 1.75E-01· 9.00E-03 5.70E-02 
NA NA 1.00E-Ol l.OOE-02 
NA NA l.OOE~l 2.00E-02 
NA NA 1.00E-01 2.86E-01 
NA NA 4.00E-Ol 4.00E-02 
NA NA 4.00E-02 4.00E-02 

7.30E-01 7.30E-01 NA NA 
NA NA 1.00E-01 1.14E-01 
NA NA 2.00E+OO 1.22E-Ol 
NA NA 1.40E-01 1.40E-05 
NA NA 3.00E-04 8.60E-05 
NA NA 6.00E-01 2.86E-01 
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OralRA DennalRA 
Factor Factor 
(RAF.) {RAFct) 

1 0.3 
NA NA 

1 0.3 
1 0.3 

0.5 0.3 
NA NA 

1 0.3 
NA NA 
0.95 0.3 

1 1 
1 0.3 
1 0.01 

NA 0.14 
0.95 0.001 

1 0.01 
1 0.3 

NA NA 
1 0.13 

0.85 0.13 
1 0.13 
1 0.13 

0.01 0.01 
NA NA 

1 0.01 
7.00E-Ol l.OOE-01 
6.30E-Ol NA 

NA NA 
1 0.3 

NA NA 
0.025 O.Ql 

1 0.13 
NA NA 

1 0.01 
NA NA 

1 0.13 
NA NA 
NA NA 

1 0.3 
1 0.03 
1 0.03 

0.92 0.3 
0.5. 0.1 
1 0.3 
1 0.13 
1 0.3 

NA NA 
1 0.3 

0.15 0.001 
1 0.3 
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Chemicals of Concern 

NA: Not available 

Table 1-6 
Toxicologicid Properties for Poential Constituents of Concern 

Boeing Tract 1, St Louis, Missouri 

For chemicals which oral and dermal RA factors were not available, 1.0 was used for risk calculation. 
Rcfcrcnoe~: 

OralRA DennalRA 

Valua In bold: Miuouri Department ofNatural RCJOW"OCI, Scp. 1998. Cleanup Level& for Miuouri (CALM), Table A3 Effective Scp. 1, 2001. 
V aluca in regular: EPA Region 9, April 2002. Prelimi11Ql')' Remediation Goals. 
Valuu in italic: Texu Commiuion on Environmental Quality, Tcxu Riak Reduction Program, 2001. 
· .. \': ':·::: ·:: Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health Risk-Based 
., ·.::. (: .:,·( of Petroleum Contaminated Sites: Implementation of the Working Group Approach . 
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Table 1·7 
Exposure Factors Used to Estimate Risk 

Boeing Tract 1, St. Louis, Mis~uri 

Parameter Symbol 

Averaging Time for Carcinogen ATe 
Averaging Time for Non-Carcinogen ATnc 
Body Weight: 

Non-Residential Worker BW 
Construction Worker I BW 

Exposure Duration: 
Non-Residential Worker I ED 
Construction Worker I ED 

Exposure Time for Dermal Contact with Groundwater: 
Non-Residential Worker ETd 
Construction Worker · ETd 

Exposure Frequency: 
Non-Residential Worker EF 
Construction Worker EF 

Soil Ingestion Rate: 
Non-Residential Worker IRsou 
Construction Worker IR10u 

Groundwater Ingestion Rate: 
Non-Residential Worker IRw 

Indoor Inhalation Rate (hourly): 
Non-Residential Worker IR.; 

Exposure Time for Indoor Inhalation: 
Non-Residential Worker ET1n 

Indoor Inhalation Rate (dally): 
Non-Residential Worker IRa 

Outdoor Inhalation Rate (hourh'): 
Non-Residential Worker IRIO 
Construction Worker I RIO 

Ex!)()Sure Time for Outdoor Inhalation: 
Non-Residential Worker EToul 
Construction Worker EToul 

Outdoor Inhalation Rate (daily): 
Non-Residential Worker IRa 
Construction Worker IRa 

Skin Surface Area for Dermal Contact with Soil: 
Non-Residential Worker SA 
Construction Worker SA 

Skin Surface Area for Dermal Contact with Groundwater: 
Non-Residential Worker SA 
Construction Worker SA 

Soil to Skin Adherence Factor: 
Non-Residential Worker M 
Construction Worker M 

. Target Risk Level TR 
Tal'l!et Hazard_ Quotient THO 

Unit Values Used 

year 70 
year =ED 

kg 70 
kg 70 

year 25 
_year I 

hr/day I 
hr/day 4 

day/year 250 
day/year I 30 

mglday 100 
mglday 330 

Uday 2 

mJ/hr 0.833 

hr/day 18 

m3/day 15.0 

mJ/hr 0.833 
m3/hr 0.833 

hr/day 6 
hr/day 8 

m3/day 5.0 

m3/day 6.7 

cm2/day 3300 

cm2/day 3300 

cm2/day 4714 

cm2/day 4714 

mglcm3 0.2 
mglcm2 0.3 

-- l.OOE-05 
-- I 
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Table 1-8 
Fate and Transport Parameters Used to Estimate Risk 

Boeing Tract 1, St. Louis, Missouri 

Parameter Symbol Unit 

SOIL PARAMETERS: 
Soil Source Dimension Parallel to Wind Direction w. em 
Depth to Subsurface Soil Sources du em 
Depth of Surficial Soil Zone d. em 

VADOSE ZONE: 
Total Soil Porosity a,. cm3/cm3 -soil 
Volwnetric Water Content ew. cm3/cm3 

Volumetric Air Content e .. cm3/cm3 

Thickness h. .em 
Dry Soil Bulk Density p, glcm3 

Fractional Organic Carbon Content fo.. g-C/g-soil 
SOIL IN CRACKS: 

Total Soil Porosity (set equal to qT) Srcrack cm3/cm3 -soil 
Volumetric Water Content ewcrack cm3/cm3 

Volumetric Air Content eocroc:k cm3/cm3 

CAPILLARY FRINGE: 
Total Soil Porosity (set equal to qT) 6rcap cm3/cm3 -soil 
Volumetric Water Content ewcap cm3/cm3 

Volwnetric Air Content eocap cm3/cm3 

Thickness he em 
GROUNDWATER PARAMETERS: 

Depth to Groundwater Law I em 
AMBIENT AIR PARAMETERS: 

Breathing Zone Height a. em 
Inverse of Mean Concentration at Center of Square Source QIC (glm2 -s)/(kglm3

) 

Fraction of Vegetative Cover v m2/m2 
Mean Annual Wind Speed Urn mls 
Equivalent Threshold Value of Windspeed u. m/s 
Windspeed Distribution Function from Cowherd et. al, 1985 F(x) unitless · 

ENCLOSED SPACE PARAMETERS: 
Enclosed Sp_ace Air Exchange Rate: 

Non-Residential Structure ER IIsee 
Enclosed Space Volwnellnfiltration Area Ratio: 

Non-Residential Structure Ls I em 
Enclosed Space Foundation or Wall Thickness: 

Non-Residential Structure Lcnck em 
Area Fraction of Cracks in Foundation/Walls: 

Non-Residential Structure h cm2/cm2 

AVERAGING TIME FOR VAPOR FLUX: 
Non-Residential Worker I t sec 
Construction Worker I t sec 

Notes: 
Facility specific: Applicalble to all areas and subareas . 

September 2004 

Values 
Comment 

Used 

Area Specific 
Area Specific 

91.44 MDNR Default 

0.48 Facility Specific 
0.316 Facility Specific 
0.114 Calculated 

Calculated 
1.52 Facility Specific 

0.0477 Facility Specific 

0.480 Same as Vadose Zone 

0.316 Same as Vadose Zone 
0.114 Same as Vadose Zone 

0.48 Same as Vadose Zone 

Calculated 

Calculated 
Area Specific 

Area Specific 

200 MDNR Default 
81.64 MDNR Default 

0.5 MDNR Default 
9.85 Facility Specific 
11.32 MDNR Default 
0.194 MDNR Default 

I 0.00023 I .MDNR Default 

Area Specific 

25 Facility Specific 

0.001 MDNR Default 

7.88E+08 MDNR Default 
3.15E+07 MDNR Default 

The RAM Group 



• 

• 

• 

Table 1-9 
Soil Source Dimension Parallel to Wind Direction and Depth to Subsurface 

Soil 
Boeing Tract 1, St. Louis, Missouri 

Soil Source Dimension 
Depth to Subsurface Soil Area Parallel to Wind 

Direction (ft) (ft) 

Area 1 1500 NA 
Sub-area 2A 525 4.3 
Sub-area 2B 480 5.6 
Sub-area 2C 600 5.1* 
Sub-area 3A 495 4.0* 
Sub-area 3B 210 4.0* 
Sub-area 3C 885 4.0* 
Sub-area 3D 1305 6.4 
Sub-area 3E 240 7.5 
Sub-area 3F 165 NA 
Sub-area 30 210 6.7* 
Sub-area 3H 240 9.5* ' 
Area4 495 3.0 
Area5 285 10.0 
Sub-area 6A 1380 8.3* 
Sub-area 6B 975 4.0 
Sub-area 6C 1635 6.0 
Sub-area 60 900 7.0 
Area 7 1425 NA 
Sub-area SA 600 2.5 
Sub-area 8B 690 6.3* 
Sub-area 8C 615 4.4* Area9 615 12.0 * : Depth to groundwater smce sample was collected below groundwater table. NA: Not applicable . 

September 2004 
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Table 1-10 

Fractional Organic Carbon 
Boeing Tract 1, St. Louis, Missouri 

SampleiD 
Fractional Organic Carbon 

(glee) 

BIOWI-8* 0.023 
BSE2-6* 0.037 
BIWI-8* 0.083 
B42S7-8 0.032 
B42N3-4 0.028 
Average 0.0477 
Notes: 
* Used for risk calculation. Other samples had low level VOC impacts. 
g/cc: grams per cubic centimeter 
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Area/Sub-area 

2A 

2C 

3A 

3A 

3A 

3B 

3D 

3D 

3E 

4 

4 

4 

6A 

6B 

6B 

6B 

6B 

• 6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6C 

6D 

6D 

6D 

• 
September 2004 

Table 1-11 
Moisture Content 

Boeing Tract 1, St. Louis, Missouri 

Ave. GW Depth Sample ID Sample Depth (ft) 

6.6 B51W4-6 6 

5.1 MW-6-2 2 

4.0 B42N3-4 4 
4.0 MW-4-2 2 
4.0 MW-4-2DUP 2 
4.0 B42E3-4 4 

6.7 B2N6-6 6 

6.7 B2N7-6 6 

9.5 B2E2-8 8 

9.5 B5E1-6 6 

9.5 B5E2-6 6 
9.5 MW-8-2 2 
8:3 RR2-3 3 
4.8 B22N1-4 4 
4.8 B27W1-3 3 
4.8 B27W3-2 2 
4.8 RC9-4 4 
10.0 B20E1-6 6 
10.0 B20E2-8 8 
10.0 B27E1-9 9 
10.0 B27E1-9 DUP 9 
10.0 B27110-9 9 
10.0 B27111-9 9 
10.0 B2714-5 5 
10.0 B2716-8 8 
10.0 B2716-8 DUP 8 
10.0 B2717-3 3 
10.0 B2719-9 9 
10.0 B27S1-5 5 
10.0 B27S2-8 8 
10.0 RR3-2 2 
10.0 RR4-3 3 
9.1 EPE1-2 2 
9.1 EPE2-2 2 
9.1 SEWER-5 5 

Average 

Moisture Content(%) 

22.33 

18.8 

22.49 

22.9 

22.7 

19.9 

21.47 

21.22 

21.56 

20.9 

21 

20 

9.8 

15.6 

21.5 

20.3 

20.5 

23.5 

22.9 

20.2 

20.4 

20.9 

20.6 

19.3 

20.7 

27.4 

24.7 

21.7 

21.5 

21.6 

21.3 

22.4 

19 

18.4 

18.7 
20.8 
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Sample ID 

MW-5AD 
MW-5AD 
MW-SAD 
MW-SAD 
MW-8AS* 
MW-11S* 
MW-111 

MW-110 

IAverae:e 
Note:· 

Table 1·12 
Dry Bulk Density 

Boeing Tract 1, St. Louis, Missouri 

Dry Bulk Density 

(lbtrr> (glee) 

105.2 1.68 
116.5 1.86 
93.6 1.50 
104.1 1.67 
95.2 1.52 
95.3 1.52 
100.9 1.61 
108.4 1.73 
95.25 1.52 

Depth 

(ft bgs) 

29-30 
75-76 
39-41 

64-66 
10-12 

9-11 

36-38 

- 59-60 

* Used"for risk calculation. Other samples were at depths not representative ofthe shallow soil zone . 
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Area 

Areal 

Sub-area 2A & 2B• 

• 
Sub-area2C 

Sub-areas 3A, 3B, & 3C 

Sub-areas 3D, 3F, & 3G•• 

• 
September 2004 

Table 1·13 
Depth to Groundwa.ter 

Boeing Tract 1, St. Louis, Missouri 

Date 

12117/2002 
12117/2002 
12117/2002 
6123/2003 
12117/2002 
3/21/2003 
6/23/2003 
12117/2002 
3/21/2003 
6/23/2003 
12117/2002 
6/23/2003 

Average 
Value Used for Risk Calculation• 

12117/2002 
8116/2002 
12117/2002 
3/21/2003 
6/23/2003 
12117/2002 
8/16/2002 
12117/2002 
3/21/2003 
6/23/2003 . 
8116/2002 
12117/2002 
3/21/2003 
6/23/2003 

Average 
Value Used for Risk Calculation• 

12117/2002 
12117/2002 
3/21/2003 
6/23/2003 

Average 
Value Used for Risk Calculation• 

12117/2002 
3/21/2003 
6/23/2003 
12117/2002 
3/21/2003 
6/23/2003 
12117/2002 

Average 
Value Used for Risk Calculation• 
Value Used for Risk Calculation• 

Page I of3 

Depth to 
Groundwater WeiiiD 

(ft btoc) 
6.39 B45CMW-3A 
4.9 B45CMW-3B 
8.95 MW-AI 
8.73 MW-Al7 
5.43 MW-A22 
4.04 MW-A22 
3.96 MW-A22 
7.43 MW-A27 
3.52 MW-A27 
4.55 MW-A27 
7.26 MW-A28 
3.64 MW-A3 
5.73 
6.1 
7.65 MW-IOS 
6.35 MW-IIS 
6.58 MW-IIS 
7.46 MW-IIS 
7.44 MW-IIS 
4.56 MW.{)S 
6.39 MW-8S 
8.86 MW-8S 
5.22 MW-8S 
6.32 MW-8S 
4.79 MW-9S 
7.06 MW-9S 
4.49 MW-9S 
3.96 MW-9S 
6.22 
6.6 

4.38 MW-AI2 
5.1 MW-AI3 

4.96 MW-AI3 
4.35 MW-AI3 
4.70 
5.1 
4.45 B41MW-18 
3.23 B41MW-18 
4.11 B41MW-18 
4.54 B41MW-5 
3.34 B41MW-5 
2.97 B41MW-5 
2.8 B41MW-7 

3.63 
4.0 
6.7 
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Area 

Area 4 and Sub-areas 3E & 
3H 

Areas S & 9••• 

Sub-area 6A 

Sub-area 6B 

• 

Sub-area 6C 

• 
September 2004 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

12117/2002 
3/2112003 
6123/2003 
7/2912003 
812612003 

Average 
Value Used for Risk Calculation• 
Value Used for Risk Calculation• 

811612002 

1211612002 
312112003 
6/2312003 

Average 
Value Used for Risk Calculation• 

811612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
3/21/2003 
612312003 
811612002 
1211612002 
312112003 
612312003 

Average 
Value Used for Risk Calculation• 

8/1612002 
1211612002 
312112003 
612312003 
1211612002 
1211612002 
811612002 
1211612002 
312112003 
6124/2003 
8/1612002 
1211612002 
312112003 
612312003 
1211612002 

Average 
Value Used for Risk Calculation• 

Page 2 of3 

Depth to 
Groundwater WeiiiD 

(ft bloc) 
9.63 B4MW-9 
8.81 B4MW-9 
9.01 B4MW-9 
9.09 B5MW-22 
8.96 B5MW-22 
9.10 
9.5 

12.0 

8.42 MWI 

8.47 MWI 
7.42 MWI 
7.41 MWI 
7.93 
8.3 
3.86 B28MWI 
5.44 B28MWI 
4.37 B28MWI 
4.35 B28MWI 
5.07 B28MW2 
4.28 B28MW3 
4.51 MW3 
5.39 MW3 
5.86 MW3 
2.27 MW3 
3.16 MW3A 
5.27 MW3B 
2.76 MW7 
2.45 MW7 
2.25 MW7 
2.49 MW7 
5.64 MW9S 
7.11 MW9S 
6.55 MW9S 
5.76 MW9S 
4.44 
4.8 

11.27 MW5AS 
11.97 MW5AS 
11.48 MW5AS 
10.61 MW5AS 
9.06 MW5BS 
13.03 MW5CS 
8.26 MW5DS 
8.38 MW5DS 
8.74 MW5DS 
7.64 MW5DS 
9.58 MW8 
10.19 MW8 
9.29 MW8 
3.69 MW8 
11.57 MW8AS 
9.65 
10.0 
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Area 

Sub-area6D 

Area7 

Sub-areas SA & SC 

Sub-area SB 

Notes: 

Table 1·13 
Depth to Groundwater 

Boeing Tract 1, St. Louis, Missouri 

Date 

8/16/2002 
12/1612002 
3/2112003 
6123/2003 

Average 
Value Used for Risk Calculation• 

8/1612002 
12/1612002 
3/21/2003 
6/23/2003 

Average 
Value Used for Risk Calculation• 

8/1212002 
12/1612002 
3/21/2003 
6123/2003 

Average 
Value Used for Risk Calculation• 

12/1612002 
6123/2003 

Average 
Value Used for Risk Calculation• 

Depth to 
Groundwater WelliD 

(ft btoc) 

9.28 MW6 
I 1.36 MW6 
5.58 MW6 
8.5 MW6 
8.68 
9.1 
4.42 MW2 
5.78 MW2 
4.89 MW2 
4.61 MW2 
4.93 
5.3 
3.96 MWIOS 
4.2 MWIOS 
4.4 MWIOS 
3.69 MWIOS 
4.06 
4.4 
6.25 MW4 
5.61 MW4 
5.93 
6.3 

• Value used for risk calculation is 0.37 ft greater than average for top of casing correction. This correction is 
base(! on the average of the difference between ground surface elevations and the top of casing (TOC) elevations 
for selected monitoring wei 

•• For Sub-areas 3D, 3F, and 30; the average of the depths selected for Sub-areas 3A, 38, & 3C (3.63 feet) and 
for Sub-areas 3E & 3H (9.1 feet) was used. Therefore, 6.7 feet was used for Sub-areas 30, 3F, and 30 including 
the 0.37 foot correction factor 

••• For Areas 5 and 9, an average depth to groundwater of 12 feet was used. This was based on the depths at 
which "wet" or "saturated soil conditions were encounted as noted on the boring logs for these two areas as a 
group. There are no monitoring well 

ft btoc • feet below top of casing 
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Table 1·14 
Classification of TPH 

Boeing Tract 1, St. Louis, Missouri 

TPH Classification 
#6 Fuel Oil (CIO-C32) TPH-ORO 

Diesel TPH-DRO · 

Piesel #I TPH-DRO 

Diesel #2 TPH-DRO 
Diesel (C7-C26) TPH-DRO 

Gasoline TPH-GRO 

Gasoline (C6"Cl4) TPH-GRO 

Gasoline Range Organics TPH-GRO 
Hydraulic Fluid (C12-C33) TPH-ORO 
Kerosene TPH-DRO 
Kerosene (C9-Cl6) TPH-DRO 
Mineral Spirits TPH-DRO 
Miner11l Spirits (C7-Cl4) TPH-DRO 
Mise TPH (C 1 O-C40) TPH-DRO 
Miscellaneous TPH-DRO 
Miscellaneous as Diesel Fuel TPH-DRO 
Motor Oil TPH-ORO 
Motor Oil (Cl6-C33) TPH-ORO 
Stoddard Solvent TPH-DRO 

~H TPH-ORO 
TPH (GCIFID) High Fraction TPH-DRO 
TPH (GCIFID) Low Fraction TPH-GRO 
TPH as Diesel TPH-DRO 
TPH as Gasoline TPH-GRO 
ii'PHas Hydraulic Fluid TPH-ORO 
[!'PH as Jet Fuel TPH-DRO 
TPH as Kerosene TPH-DRO 
TE_H as Mineral Spririts TPH-DRO 
TPH as Motor Oil TPH-ORO 
Volatile Petroleum Hy_drocarbons . TPH-GRO 
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TPH 

Alillhalics >nC21 to oC35 me 1006> SOil 
Aromatics >nC21to nC35 ITXI006) SOil 
Total1PH-ORO 1000 

; >nC21 to nC3S ITX1006llfotal o.so 

~ I 
nhotirc ,..,.., ?, to nC16 ITXI006) 12000 

IA!illhalics >nC16to nC21 ITXI006) 18000 
Ito nC12_(J'XJ~)_ 500 

Aromalics >nCI2to nC16 (TX1006) 500 
Aromatics >nCI6to nC21 (TXI006) 3000 
Total 38000 
Ratio o[_ AlipiJadcs >nCIO to nC12 (TX1006)1Total n•UI<U 0.11 
Ratio of Aliphatics >nC12to nC16 (TXI006)ffotal n·u«u 0.32 

ll<liDO or Alipnaocs >nC16to nC21 'TX'·~ ~- '""'n'-ORO 0.47 
; >nCIO to nC12 (TX1006)1Total_ ,..._.., ... u_ 0.01 

IJ>otin nl .&, ~.u ; >nC12 to nCI6 (l]C_If!M\rr, "'' 0.01 

~tonC21ITX-
IAiiDh3iiCS > DC6 to DCS (TXI006) ' 'Alillba!ics >nC8to nC10 ITX1006) soo 
Aromal ics >nC8to nC10 ITX1006) soo 
Total '"'"'"' 1500 
Ra!ioo 'Alipbati cs >nC6tonC8 1.11. 11PH-GRO 0.33 
IRalioo cs >nC8to nCIO 'Alillhati ITPH-GRO 0.33 
IRa!io of Aromatics >nC8to nC10 ITXI ITPH-GRO 0.33 
NO!c: 
~I cooa:nlralioos arc in micrograms per liter (uWI..). 

September 2004 
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. Table 1-15 

Groundwater TPH Ratios 
Boeing Tract 1, St. Louis, Missouri 

Areal 

.r. 
Sub-:uea2B A Yeraff! Ratio I' •ibtio 

4000 .5(] 8786 
2000 .5(] 7028 
6000 100 
0.67 o.so 0.56 

ij o.so 0.-44 

SOil 11717 
1000 2000 63149 

1000 2000 ,74711. 
2SO 200 sur. 
500 2000 ~ 
5Q(l 1000 257&i 

3500 7700 
0.07 O.()(i 0.08 
0.29 0.26 0.29 
0.29 0.26 0.34 
0.07 O.o3 0.04 
0.14 0.26 0.14 
0.14 

~ 2SO • 46(j(J 

2SO .5(] -~32 
2SO .5(] 2732 
750 350 
0.33 0.71 0.46 
0.33 0.14 0.27 
0.33 0.14 0.27 

Page 1 of2 
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Ar1~~ 

Ave~Cooc AYeraff!~~l IA~Cooc Sub-:uea3B 
• Ratio 

Sub-area3E • Ratio Sub-area 3G • Ratio 

2SO '13(; 2SO 373 2000 .·.. 2432 
2SO f~ 3000 -4477 500 60S 

500 3250 2500 
0.: 0.08 0.8 
0 .. 0.92 I 2SO 8li 2S(] 8338 222 
2SO 88 2SO 8338 1000 -:. 889 
2SO 88 2SO '8338 2.5(] 222 
2.5(] ·sa 2SO '8338 2.5(] 222 
2SO 88 2SO '8338 2SO 222 
2SO 88 2SO . 8338 2SO 222 

1500 1500 2250 
0.167 0.!1 0.11 
0.167 0.17 0.44 

0.167 0.17 0.11 
0.167 O.J1 0.11 
0.167 _O.J1 0.11 
0.167 0.17 0.11 

1000 2219 2SO . ~917 2SO 168(] 
2SO ss~ 2SO 491.7 2SO 168(] 
2SO sss 1000 19667 2SO. 16811 

1500 1500 750 
0.667 0.17 0.33 
0.167 0.17 0.33 
0.167 0.67 0.33 
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Groundwater TPH Ratios 

Boeing Tract 1, St. Louis, Missouri 

Area6 AreaS 

TPH ·A,.ra..,rnovo 
Average li~~ Mactech Avg Su~=a8B ~A~~ Sub-=a6B •R;uo 

Sub-an:a6C • Ratio •Avg.Ralios 

Alillhatics >oC2lto nC35 CTX1006l 2S(J 7~ 2S(J 3(00 _727 50000 22857 
Aromatia>oC2ltonC35CTXI006l 2S(J .7~ 2S(J so 29~ 20000 9143 

!Total 'IPH-ORO 500 500 3250 70000 

IRalio of AliDhatics >nC21 to nC35 ' ITPH-ORO 0. o.s 092 .0.71 0.71 

• Aromalics>oC21tonC35(TXI006)1fotalTPH-ORO 0 • • .... @ 
IAilDii3ikS >nCIO to nC12 CTXI006l _1S(J 5515 2S(J 1491 467 

'AliDhatics >nC12to nC16JTI(:l006l 2S(J 5515 2S(J 7000 4641 5000 9340 

Alil1hatics >nC16 to oC21 CTX 1006) 2S(J 5515 2S(J 2S(J 1~91 15000 ~19 

Aromatia >nCIO to nC12 CTX1006l 2S(J 5515 2S(J 2S(J 1491 2S(J 4§'1 

Aromalics >nCI2to nC16 CTX1006) 2S(J 5515 2S(J soo _!~ 2000 37.34: 

Aromatia >nCI6to oC21 CTXI006l -~ ~s 2S(J 2S(J 1491 4000 74'12 

ITotal .lliO ~ 3500 26500 

[1<lliiOOIIW)llliiiiCS>nC10tonC12 (TX1006)1fotal.ll tt-LIKV 0. 0.17 0.011 ().12 O.ol 

ll<lliiO (I[ t'llpllilllCS >nC12 JO nC16 (TX1006)1fotal II rt•UKI.. 0.1' 0.17 0.571 0.37 _0.1!) 

Ratio of Alil1hatics >nC~ to_!1C21 (TX&uuup1 o<aJ TPH-Dt<C 0.17 0.17 0.011 _0.12 0.57 

Ratio of Aromatia >nCIO to nC12< ITPH-DRO _()J7 ll .. I7 .IM171 _!).12 O.ol 

Ratio of Aromalics >nC12to nCJ6 CTXI006llfotal TPH-DRO _()J7 jl._l7 0.143 0.15 0.08 

RatioofAromalics>nCl6to-t .AIWOJ- 0.17 0.17 0.071 • ' AliDhatics > nC6 10 nC8 ax 10061 4000 885 IS< 250 )10 83 

IAiiDhatics >nC8to nCIO CTX1006l 250 sS 2! 250 . ·4j 250 83 

; >nC8to nCIO CTX1006l 250 _5.5 2! _250 .47 250 83 

!Total 4500 20CI 150 750 

Ratio of AliDhatics > nC6to nC8 '""" 0.89 0.75 033 0.54 0.33 

l{alio.WAJ;nh..; '.....ri!IDnCIO lAIUUUJflOW rt"UKU 0.06 0.125 0.33 0.23 0.33 

Ratio of Aromatics >nC8to nCIO Lrn-ul<\. 0.06 0.125 0.33 0.23 033 

Note. 
AIIIXIIlOCollalioos an: in micrograms per liter (ug/L). 
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SECTION 2.0 
AREA 1: RUNWAY PROTECTION ZONE 

2.1 INTRODUCTION 

The Runway Protection Zone, also referred to as Area 1, is located in the southern portion of the 
Facility, adjacent to the current runway (see Figure 2-1) . This section describes the constituents 
in this Area, the exposure model, the evaluation of the current and future risk to human health and 
the environment, and conclusions based on the results of the risk evaluation. Note the risk was 
calculated using both the maximum and average concentrations, based on a request by the 
MDNR. The risks were acceptable using the average concentrations as presented in the draft risk 
assessment report submitted in December 2003 _ However, the MDNR requested that the risk be 
recalculated using the maximum concentrations. 

2.2 DESCRIPTION OF AREA 

The Runway Protection Zone is an Area approximately 1,500 feet long by 600 feet wide. Within 
this Area, there were 23 buildings or structures, in addition to portions of two buildings, and a 
small parking lot All buildings within this Area will be demolished during construction of the 
St. Louis Airport expansion project and the Area will become a Runway Protection Zone. As per 
FAA regulations, no buildings can be built in a runway protection zone. This Area is currently 
paved and will remain paved. 

2.2.1 Potential Sources within Area 

The following five SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 12: 

• SWMU 13: 

• SWMU 14: 

• SWMU 23 : 

• SWMU26: 

Waste jet aircraft fuel and hydraulic system spillage (US T B2 8 2, 13 0-
gallon waste fuel/hydraulic oil UST); 
3,380-gallon waste jet fuel and hydraulic fluid USTs (B26 and B27); 
Two 2,000-gallon waste jet fuel USTs. Fuel pits #3 and #4 (B29 and B30); 
Less than 90 day storage area with capacity for twenty-eight 55-gallon 
drums for waste solvents, paints, and oils ; and 
Former less than 90-day storage area with capacity for twenty-eight 55-
gallon drums for waste solvents, paints, and oils . 

Including those noted above, five USTs (see Table 2-1) have been identified within this Area, 
ranging in size from 2,000 gallons to 3,380 gallons. The contents ofthe USTs were waste JP-4 . 
No operating USTs remain within this Area; all have been excavated. 

Additionally, a petroleum pipeline (carrying jet fuels JP-5 and JP-8) traverses this Area to the 
south of Building 45 (Figure 2-l), and is connected to a tank farm located to the north (outside of 
Area 1). The pipeline is anticipated to be emptied and abandoned in place. 

Hence, within this Area, we anticipate constituents of concern to be primarily petroleum 
hydrocarbons, and possibly chlorinated solvents localized near the SWMU 23 and SWMU 26 
areas . 
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2.2.2 Soil Stratigraphy within Area 

There are 21 soil borings (in addition to borings for monitoring wells discussed in Section 2.2 .3) 
within this Area, see Table 2-2 for further details of these borings . Based on information from 
soil boring logs, the soil stratigraphy within this Area is silty clay from approximately 0.5 foot 

bgs to 20 feet bgs, below which is clay. For additional details, refer to the Draft RCRA Facility 
Investigation (RFI) Report for McDonnell Douglas, Hazelwood, Missouri, dated October 22, 

2003 by MACTEC Engineering and Consulting, Inc. (MACTEC, 2003) . Bedrock is found in this 
Area at approximately 80 feet bgs (which consists of low permeability shale) . No karst features 
have been identified in this Area (MACTEC, 2003). 

2.2.3 Hydrogeology within Area 

There are 19 monitoring wells located within this Area, each with 1 0 fe_et of screen in the upper 
20 feet bgs, see Table 2-3(R) for further details of these wells. Note that monitoring well details 
for a few wells are not available. Based on recent (since 2000) groundwater gauging data, 
groundwater flow within the shallow zone is to the southeast (see Figure 2-2), towards the airport 
runway. The depth to shallow groundwater within this Area is between 3.5 and 9 feet bgs. No 
deep monitoring wells are located within this Area. 

2.3 LANDUSE 

2.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility. However, Boeing intends to vacate this Area in 2004, at 
which point the Area will become a runway protection zone for the St. Louis Airport expansion. 

2.3.2 Future Land Use 

This Area is anticipated to be part of the runway protection zone; and therefore, cannot have 
buildings erected according to FAA regulations (personal communication, St. Louis Airport) . 

2.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Nineteen monitoring wells are located within this Area, of which two are inactive. 

• Recent groundwater sampling (since 2001) has been completed at eight wells (MW-Al, 
MW-A3, MW-Al5, MW-Al7, MW-A18, MW-A22, MW-A23, and MW-A27) . 

• Historic (pre-2002) groundwater monitoring was performed from 1990 to 2001 for 18 
wells. 

• Seventeen soil borings completed as piezometers exist in this Area and have been 
sampled for groundwater once since 2000. 

• A total of 21 soil borings and two pits have been sampled within this Area since 1992 
resulting in 28 individual soil samples . 
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2.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

2.5.1 Soil 

From 1992 to date, 28 soil samples have been collected within Area 1 during various 
investigations. Twenty of the soil samples were collected as part of the RFI (MACTEC, 2003). 

Data from eight pre-1998 soil samples were also used. These pre-1998 soil samples had some of 
the highest concentrations of constituents; therefore, by using these older samples in the risk 
assessment, the results can be considered very conservative since concentrations in these samples 
would have reduced by natural attenuation since the sources have been removed. 

Four of these samples (PIT#3-M, PIT#3-E, PIT#3-D, and PIT#4-D) were collected on August 1, 
1992 from Fuel Pits #3 and #4, and the data can be found in the MDNR UST Closure Reports 
(Part A) for the closure of these two pits . These samples were collected from the excavation 
limits of these two pits after the USTs had been excavated. The samples ' nomenclature indicates 
where the samples were obtained within the pits (i .e., from the east (E), middle (M), and 
downgradient (D) ends ofthe excavations). These samples were obtained from native soils at the 
bottom of the excavations after the USTs had been excavated at a depth of 15 to 16 feet below the 
ground surface. These depths were just below the bottom of the tanks, as these USTs were 
oriented vertically in the subsurface. 

Four ofthe samples (40-10012, 40-11224, 40-20012, and 40-21224) were collected on November 
1, 1994 as part of the RFA (SAIC, 1995) . These samples were collected from SWMU 26 at 
depths of 0-1 foot and 1-2 feet along a crack (40-1 samples) and a seam (40-2 samples) next to 
Building 40 . 

The soil samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, PCBs, TPH, and metals . Typical laboratory methods that were used include Test 
Methods for Evaluating Solid Waste (SW-846) methods 3546/DRO, 6010, 7060, 7421 , 7471 , 
7740, 8020, 8021 , 8240, 9073, OA1 , and OA2 . Table B-1 in Appendix B includes a 
comprehensive table of the laboratory data for soil. For the constituents that were not detected in 
any soil sample, Table B-2 lists the range of detection limits . PCBs and SVOCs including P AHs 
were analyzed in pre-1998 samples from this Area, but all were found to be non-detect. These 
data are not included in Tables B-1 and B-2. Evaluation of the data in Table B-1 indicated that 
the following 26 constituents were detected in at least one soil sample: 

METALs VOCs/TPH 
Aluminum Lead Acetone 
Antimony Magnesium Benzene 

Arsenic Manganese Ethyl benzene 
Barium Mercury . Toluene 

Beryllium Nickel TPH (2 tvoes) 
Chromium Potassium Xylenes 

Cobalt Selenium 
Copper Sodium 

Iron Vanadium 
Calcium Zinc 
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The laboratory analysis data for the above listed constituents, i.e. , constituents that were detected 
in at least one sample, are presented in Table 2-4(R). 

The maximum and average concentrations of metals were compared with the background levels 
(Table 2-S(a)) . In calculating the average and maximum concentrations for non-detectable 
constituents, the detection limits were replaced by liz the detection limit. For this reason, Table 2-
S(b) shows the Maximum Detected Concentration, as well as the Maximum Concentration, which 
may be Yz of the highest detection limit. Metals whose maximum concentrations did not exceed 
the background levels were eliminated from further consideration. Specifically for Area 1, the 
following metals were eliminated: aluminum, barium, chromium, potassium, sodium, vanadium, 
and zinc . Based on this elimination, the following are the remaining chemicals: 

METALs VOCs/TPH 
Antimony Lead Acetone 
Arsenic Magnesium Benzene 

Beryllium Manganese Eth_ylbenzene 
Cobalt Mercury Toluene 
Copper Nickel TPH (2 types) 

Iron Selenium X_ylenes 
Calcium 

Of the above constituents iron, calcium, and magnesium were eliminated, as they are ubiquitous 
in nature and not related to any known anthropogenic sources in this Area. Also, toxicity data for 
calcium and magnesium are not available. Th€--concentration of lead ranged from 7,400 ug/kg to 
34, I 00 ug/kg in the 11 samples analyzed for lead. Lead exceeded the background level of 21 ,800 
ug/kg in four samples . However, since all of the detected concentrations are significantly less 
than the screening level of750,000 uglkg discussed in Section 1.9.10, lead was also eliminated. 
Lead is also discussed in the RFI (MACTEC, 2003). 

Impact by petroleum organics was generally observed in vicinity of the fuel pits at SWMU 14 
(which previously stored waste jet fuel in two underground storage tanks), and along an 
underground petroleum pipeline on the south side of Building 45 , see Figure 2-1. Since. these 
petroleum impacts were related to jet fuels (JP-4, JP-5 , and JP-8); lead was not considered · a 
chemical of concern since the jet fuels are not leaded fuels . The RFI provides more information 
and specifications on the makeup of the jet fuels (MACTEC, 2003) . Petroleum impact was not 
observed at SWMU 26 . 

2.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, TPH, and metals using SW 
846 laboratory analysis methods 3510/DRO, 6010, 7470, 8015 , 8021 , 8260, OAl , and OA2. 
Table B-3 of Appendix B includes a comprehensive list of the groundwater analytical data. For 
the constituents that were not detected in any groundwater sample, Table B-4 lists the range of 
detection limits . 
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Ofthe various constituents analyzed in groundwater, the following 21 constituents were detected 

• in at least one groundwater sample: 

• 

• 

METALs VOCs/TPH 

Arsenic 1 ,2,3-Trimethylbenzene Acetone 

Barium 1 ,2, 4-Trimethylbenzene Benzene 

Chromium Ethylbenzene Xylenes 

Lead Isopropyl benzene Toluene 
Naphthalene TPH (3_:types) 

n-Butylbenzene MTBE 
n-Propylbenzene sec-Butylbenzene 

p-Isopropyltoluene tert-Butylbenzene 
...Irichloroethene 

Data for the above listed constituents is presented in Table 2-6. Note that SVOCs and PCBs were 

not analyzed in groundwater samples since these constituents had not been detected in soil 

samples collected from this Area, and are not listed on Table 2-6 . 

The maximum and average groundwater concentrations for each detected constituent were 

compared with various target level criteria. Constituents for which the target level criteria 

exceeded the maximum detected concentration were eliminated for further consideration. As 

shown in Table 2-7(a), these included ethylbenzene, isopropylbenzene, methyl tertiary butyl ether 

(MTBE), naphthalene, n-butylbenzene, p-isopropyltoluene, sec-butylbenzene, toluene, tert­

butylbenzene, trichloroethene, xylenes, barium, chromium, and lead. The remaining constituents 
consist of the following five VOCs, TPHs, and one metal: 

METALs VOCs/TPH 
Arsenic 1,2,3-Trimethylbenzene Acetone 

1,2,4-Trimethylbenzene Benzene 
n-Propylbenzene TPH (3 types) 

As shown on Table 2-7(b), the above includes detected constituents that exceeded the target level 

criteria, detected constituents that did not have target level criteria for comparison, and all types 
of TPH that were analyzed whether detected or not. 

In calculating the average and maximum concentrations for non-detectable constituents, the 
detection limits were replaced by Yz of the detection limit for each specific constituent. For 

certain constituents, ~ the maximum detection limit exceeded the highest detected concentration. 

For this reason, Table 2-7(b) shows the Maximum Detected Concentration, as well as the 

Maximum Concentration, which may be ~ of the highest detection limit. 

Within this Area, 25 groundwater-sampling points exist, which have been sampled recently. 

Additionally, there are a number of historic groundwater monitoring wells, which have not been 
sampled recently (see Table 2-8(R) for historic data). To demonstrate the overall concentration 

trend, concentration vs. time plots have been developed for six of these monitoring wells [see 
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Figures 2-3(a) through (f)] for which historic data is available. This evaluation of the overall 
concentration trend indicates that concentrations are decreasing . 

The most recent data (2001 - 2003)q;~eing used quantitatively in this risk evaluation, as it is 
most representative of current cJciitions; however, the historic data provides valuable 
information regarding the overall groundwater concentration trends . 

As discussed in Section 2.6, free product was observed recently in March 2004 at well MW-Al 
with a sheen in B45CMW-3A and MW-A3 , all located near the Hush Houses (Buildings 45C & 
45D). B45CMW-3B had a sheen during all sampling events in 1998 . 

2.6 FREE PRODUCT 

Free product has historically been observed within this Area near Buildings 45C, 45D, and 45E 
(Hush Houses/SWMU 12, 13 , 23) where USTs for jet fuel and hydraulic fluid and 55-gallon 
drums were formerly located. Historically, observed thicknesses of free product range from a 
sheen to 6.5 feet. Free product removal activities have been performed in this Area since 1989. 
Table 2-3(R) provides screened intervals and free product data. Table 2-3(a) provides detailed 
free product thicknesses. Table 2-8(R) presents the historical groundwater data for BTEX. This 
data was used to prepare Figures 2-3(a)(R) to 2-3(f)(R), which show the dissolved BTEX 
concentration trend over time in six of the monitoring wells. Based on the data, there are four 
monitoring wells in Area 1, which have had free product present since 1992 (MW-A1, MW-A3, 
B45CMW-3A, and B45CMW-3B) . All appear to be stable or decreasing. MW-A ·s the only 
monitoring well with measurable free product (0 .02 to 0.04 foot) during the last six measurements 
from November 2003 to March 2004. The other three monitoring wells have had sheens during 
their last monitoring events : 

• MW-A3 had sheen or none during last 14 measurements from February 2002 to March 
2004 

• B45CMW-3A had sheen or none during last 13 measurements from June 2003 to March 
2004 

• B45CMW-3B had sheen during last 21 measurements from January 1998 to November 
1998 

The screened interval for MW-Al and MW-A3 is 5-15 feet bgs . All measured groundwater 
depths in MW-Al from April2001 to March 2004 were below the top of screen (27 events) . All 
measured groundwater depths in MW-A3 from April 2003 to March 2004 were below the top of 
screen (8 events). The screened intervals for B45CMW-3A and B45CMW-3B are unknown. 

This indicates that in recent years, free product thicknesses have been stable at low levels . 
Further, since dissolved concentrations of benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) Figure 2-3(a)(R) to (f)(R) show a clear decreasing trend, the residual free product is not 
an ongoing source of constituents . 

2. 7 EXPOSURE MODEL 

2.7.1 Current conditions 

Under current conditions, Boeing has commercial workers within this Area; however, in the very 
near future, Boeing will shut down their operations, at which point there will be no workers on­
site. Hence, the risk and exposure to these workers will not be quantified. The only receptor 
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under current conditions would be the visitor or maintenance worker to the Area. As the 
exposure duration for the visitor or maintenance worker is (i) small and (ii) site conditions will 
change in the very near future (few months); the risk from any soil or groundwater impact will 
not be"quantitatively evaluated for the visitor or maintenance worker. · 

2. 7.2 Future conditions 

Under future conditions, this Area is anticipated to be used as the Runway Protection Zone 
(personal communication, St. Louis Airport) - an area where no building construction of any 
form can take place, as per FAA regulations . The Area will continue to be paved. There will be 
no receptor present in the Area other than a maintenance worker/visitor to the Area or 
construction worker. As the exposure duration for the maintenance worker/visitor is small and 
less than that for the construction worker, the risk from any soil or groundwater impact will not 
be quantitatively evaluated for the maintenance worker/visitor. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction . .worker is a receptor. Exhibit 2-1 presents the Exposure Model (EM) for the 
construction worker. 

EXIDBIT 2-1. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 10 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and a 
Particulates from Soil number of the constituents identified are 

volatile; therefore, this pathway is complete. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 3.5 to 9 ft 
bgs, which is within the typical zone of 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groundwater within this Area is impacted 
Groundwater by volatile constituents; hence, this pathway 

is complete. 

Notes : NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated . 

. . .. 
Add1~10nal receptors rnclude occasiOnal VISitors and marntenance workers whose exposure frequency and exposure 
duration are expected to be less than that for construction worker, hence the risk to these receptors will not be 
quantified . 
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Note, in this Area any construction is anticipated to be regulated by FAA and construction 

workers would likely be Occupational Safety and Health Administration (OSHA) trained, thus 

providing another level of protection to the workers. 

2.8 REPRESENTATIVE CONCENTRATIONS FOR CONSTRUCTION WORKER 

Only one receptor, the potential future construction worker, exists within this Area. The 

representative concentration was determined to be the area wide average, as a construction 

worker could work in any portion of the Area, and there is not one specific source area present, 
but rather a number of smaller source areas . Tables 2-5(b) and 2-7(b) present the soil and 

groundwater average and maximum concentrations. For Area 1, carcinogen and non-carcinogen 

risks have been calculated using the maximum, as well as the average concentrations . The results 

are discussed below. 

2.9 CALCULATION OF RISK 

Table 2-9(R) presents the results for a future construction worker using the average soil and 

groundwater concentrations. The table presents the carcinogenic (Individual Excess Lifetime 

Cancer Risk, (IELCR)) and non-carcinogenic (Hazard Quotient (HQ) and Hazard Index (HI)) 

risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

The risks were also calculated using the maximum soil and groundwater concentrations, which 

are shown on Table 2-lO(R) . The following are the key observations. 

Carcinogenic Risk: 

As indicated in Table 2-lO(R), the cumulative IELCR (calculated using the maximum soil and 

groundwater concentrations) is 6.34 x 10-7 that is well below the regulatory acceptable level of 1 

x 10-4. Since the cumulative risk is less than 1 x 10-5, clearly the risk for each COC and each 

route of exposure would be less than 1 x 10-5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 2-10(R), the cumulative HI is 0.5 (calculated using the maximum soil and 

groundwater concentrations) that is well below the regulatory acceptable level of 1.0. Since the 

cumulative HI is less than 1, the HQ for each COC and each route of exposure, and hence each 
target organ would be less than 1. 0 -the regulatory acceptable level. 

2.10 CONSIDERATION OF FREE PRODUCT 

According to the MRBCA guidance document, the detection of LNAPL, also known as free 

product, at the site must trigger a response sufficient to achieve the following objectives. Each of 
which is discussed below: 
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1. LNAPL should not be present at levels that would cause explosive conditions to occur at 
or near the site. The source has been removed and the free product has had time to 
weather. There has not been construction in the Hush House area at which PID readings 
could have been taken; however, Boeing took lower explosive limit (LEL)"readings on 
April 14, 2004 directly from three of the monitoring wells immediately after removing 
the top caps, from three storm sewer manway access locations, and from a subsurface 
oil/water separator vault that are located in the Hush House area. See Figure 2-4 for 
locations ofLEL readings. The results of the LEL readings are shown in the table below, 
including the distances from the LEL measurement location to monitoring well MW-A1. 

LEL Distance from 
Location Reading MW-Al (feet) 
MWA3 0% 36.5 
MWA1 >10% 0 
B45CMW-3A 0% 79 
Storm sewer near MW 3A 2% 79 
Storm sewer near MW A3 2% -40 
Storm sewer near MW A 17 0% -40 
Oil/water separator vault 2% 24.5 

Monitoring well MW-Al had an LEL reading that exceeded 10%. This is the monitoring 
well with recent free product measurements of 0. 02 to 0. 04 foot during the last six 
measurements from November 2003 to March 2004. This reading is not unexpected 
since the measurement was taken immediately after removal of the monitoring well top 
cap, and is certainly not representative of accumulation in confined spaces where a 
human activity may occur. All LEL readings in confined spaces (storm sewer and 
subsurface vault) were 2% LEL or zero. These are the areas in which human activities 
could occur, and the readings show these areas did not contain explosive atmospheres. 

2. The LNAPL plume shall be fully delineated. There is one monitoring well, MW-A1, 
which has had measurable free product (0.02 to 0.04 foot) during the last six 
measurements from November 2003 to March 2004. The latest sampling event (7/2/03) 
detected total TPH of 20,900 ug/L and total BTEX of 3.1 ug/L with benzene and toluene 
non-detectable. The LNAPL plume has been delineated as shown by the following 
sampling locations. The data for which is presented on Tables 2-3(R), 2-3(a), 2-6, and 2-
8(R). The sample locations are shown on Figure 2-1. 

• MW-Al8 (25 feet southeast of MW-Al)- Shallow Monitoring Well- No free 
product since 1992; 

• MW-A17 (35 feet east ofMW-Al)- Shallow Monitoring Well- No free product 
historically; 

• MW-A21 (15 feet west of MW-Al) - Shallow Monitoring Well - Sheen 
historically; 

• MW-A3 (35 feet northwest ofMW-A1)- Shallow Monitoring Well- had sheen 
or none during last 14 measurements from February 2002 to March 2004 MW­
A3 had sheen or none during last 14 measurements from February 2002 to March 
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2004; 

• MW-A2 (30 feet northwest of MW-A1) - Shallow Monitoring Well - Sheen 
historically; 

• B45CMW-3A (70 feet northwest of MW-A1)- Shallow Monitoring Well- had 
sheen or none during last 13 measurements from June 2003 to March 2004; 

' • B45CMW-3B (85 feet northwest of MW-A1)- Shallow Monitoring Well- had 
sheen during last 21 measurements from January 1998 to November 1998; 

• B45CS1D (50 feet southwest ofMW-Al)- Deep Piezometer- No free product 
historically; 

• B45CS2 (120 feet south east of MW-A1) ...:. Shallow Piezometer - No free 
product historically; and 

• B45CS3D (125 feet northeast ofMW-A1)- Deep Piezometer- No free product 
historically. 

3. Dissolution of and volatilization from LNAPL should not generate dissolved phase or 
vapor phase concentrations that result in unacceptable human or ecological risk. 
Regarding dissolved phase, Figures 2-3(a)(R) and 2-3(b)(R) shows a definite decreasing 
concentration trend for BTEX from 1990 to 2003 for monitoring wells MW-Al and MW­
A2. Lab data in Table 2-6 also indicates low dissolved concentration levels in other 
monitoring wells near MW-A1 as summarized below: 

• MW-Al8- Last sampling event (7/29/03) was non-detectable for BTEX with a 
low level detect for: 

- TPH-Cl0-C40 (210 ug!L J~value vs. 10,000 ug!L ITL); 

• MW-A17- Last sampling event (6/26/03) had low level detects for: 
- Acetone (60 ug!L vs. 121 ug!L MCL-equivalent); 
- TPH-C10-C40 (160 ug!L vs. 10,000 ug!L ITL); 

• MW-A21- Last sampling event (6/511990) detected: 
- Benzene (17 ug!L vs. 5 ug!L MCL); 
- Xylenes, total (32 ug!L vs. 10,000 ug!L MCL); 

• MW-A3- Last sampling event (6/26/03) had low level detects of: 
- Isopropylbenzene (5.5 ug!L vs. 4,000 ug/L EPA Health Advisory); 

MTBE (5.1 ug!L vs. 146 ug!L calculated target level); 
n-Propylbenzene (7.8 ug/L vs. 5.27 ug/L calculated target level); 
p-Isopropyltoluene (5.4 ug!L vs. 107 ug!L calculated target level); 
sec-Butylbenzene (5.1 ug!L vs. 48.6 ug/L calculated target level); 
tert-Bbutylbenzene (2.3 ug!L vs. 48.6 ug!L calculated target level); 
TPH, Mise C10-C40 (9,500 ug!L vs. 10,000 ug!L ITL); 
TPH, GC/FID low fraction (3,800 ug/L vs. 10,000 ug!L ITL); 

• MW-A2- Last sampling event (7/6/93) had low level detect of: 
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- Xylenes, total (2 ug/L vs. 10,000 ug/L MCL); 

• B45CMW-3A- Last sampling event (7/2/03) had low level detects of: 
- sec-Butylbenzene (1.1 ug/L vs . 48.6 ug/L calculated target level) 
- 1,2,3-Trimethylbenzene (3.4 ug/L- no established groundwater 

screening level); 
- 1,2,4-Trimethylbenzene (1.7 ug/L vs . 70 ug!L MCL); 
- TPH, GC/FID low fraction (220 ug!L vs . 10,000 ug!L ITL); 
- TPH, Mise C10-C40 (9,500 ug/L vs . 10,000 ug/L ITL); 

• B45CMW-3B- Last sampling event (6/26/03) had low level detects of: 
- Naphthalene (5 .3 ug/L vs . 100 ug/L EPA Health Advisory); 
- TPH, GC/FID low fraction (160 ug/L vs . 10,000 ug/L ITL); 
- TPH, Mise C10-C40 (1,400 ug/L vs. 10,000 ug/L ITL); 

• B45CS 1D - Last sampling event (11/15/02) was non-detectable for BTEX, 
MTBE, and TPH; 

• B45CS2- Last sampling event (11114/02) was non-detectable for BTEX, MTBE, 
&TPH; and 

• B45CS3D - Last sampling event (11/20/02) was non-detectable for BTEX, 
MTBE,&TPH. 

Regarding vapor phase concentrations, inhaJation is not an issue in Area 1 since this will be a 
Runway Protection Zone and no buildings are allowed . 

4. Both the LNAPL and its associated dissolved phase plume shall be stable or shrinking. 
Table 2-3(a) shows a stable or decreasing LNAPL thickness trend for the four monitoring 
wells (MW-A1, MW-A3, B45CMW-3A, and B45CMW-3B) that have detected 
measurable LNAPL in Area 1 since 1992. Figures 2-3(a)(R) and 2-3(b)(R) shows a 
definite decreasing concentration trend for BTEX from 1990 to 2003 for monitoring 
wells MW-A1 and MW-A2. 

5. LNAPL shall be removed to the maximum extent practicable. Boeing has been remqving 
LNAPL from this area since 1989, and has gotten the LNAPL out of the ground to the 
maximum extent practicable. 

The data collected from Area 1 shows that the MRBCA goals regarding free product have 
been achieved. 

2.11 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2, 700 feet to the northeast of Area 1. There are no known unpermitted conduits present that 
could carry impacts from Area 1 to Coldwater Creek. Considering the geology, groundwater 
flow characteristics and the chemical types and concentrations of impacts in Area 1, it is not 
likely that migration of impacts from Area 1 to Coldwater Creek will occur. The Tier 1 
ecological screening checklists have been completed for this Area, and are presented as 
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Attachment 2-A(R), and Attachment 2-B(R). These checklists identified no potential.ecological 

receptors or issues. 

2.12 CONCLUSIONS 
'·. 

The caiculated risk for all the COCs and all potentially complete routes of exposure for the 

construction worker is below the regulatory acceptable target levels. · 
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TABLE2-1 

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) HISTORICALLY PRESENT WITHIN AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

USTNo. Location 
Volume · 

Contents Construction Material Year Installed Status Comments 
(Gallons) 

B26 RampD 3380 WasteJP-4 Single Wall Steel 1963 Removed 1983 Excavated 

B27 RampD 3380 WasteJP-4 Fiberglass 1983 Removed 1989 Excavated 

B28 Ram_IJ_A 2130 WasteJP-4 Fiberglass 1978 Removed 1990 Excavated 

B29 Ramp B (Fuel Pit #3) 2000 Waste.JP-4 Single Wall Steel 1977 Removed 1992 Excav.ated 

B30 Ram_Q_B (Fuel Pit #4) 2000 WasteJP-4 Single Wall Steel 1983 Removed 1992 Excavated 

Note: 
UST B27 replaced UST B26 

December 2003 
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TABLE2-2 

SOIL BORING INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Area 

SWMU26 

Building40 

Buldings 45 & C, 
D,E 

Notes: 
NA: no information available 

* No analytical data available 

Total number of Borings= 21 

Borings with available data= 18 

Boring 

40-1 
40-2 

S26B1 
S26B2 
S26B3 
B40E1 
B40E2 
B40Sl 
B40S2 
B40Wl 
Al-l* 
A2-2* 

B45SID* 
B45S2 
B45S3 
B45S4 

B45S5D 
B45S6 
B45S7 

B45CS2 
B45CS3D 

Soil samples were also obtained from Pit #3 (3 samples) and Pit #4 (1 sample) 

Date DriUed 

11/1/1994 
11/1/1994 . 
6/1/1998 
6/1/1998 
6/l/1998 
11/212002 
1112/2002 
11/212002 
111212002 
11/212002 

NA 
NA 

1112/2002 
11/212002 
111212002 
111212002 
111212002 
11/212002 
11/212002 

11114/2002 
11/20/2002 

• 
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TABLE 2-3(R) 

MONITORING WELL INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Monitoring Diameter 
Location 

Well 
(inches) 

MW-A22 2 
MW-A27 2 
MW-A28 2 
MW-A29 2 
MW-A5 2 

South of Bldg. 45 MW-A15 2 
MW-A14 2 
MW-A23 2 
MW-A24 2 
MW-A26 2 
MW-A25 2 
MW-A1 2 
MW-A2 2 
MW-A3 2 

Hush House 
MW-A17 2 
MW-A21 2 
B45CMW-3A 4 
B45CMW-3B 4 
MW-AI8 2 

Notes: 
no: No free product observed historically 
yes: Free product observed historically 
sheen: Sheen observed historically 

NA: No information available 
ft bgs: Feet below ground surface 
ft: Feet 

Screened Total Installation 
Interval Depth 

Date 
(ft~) (ft) 

4.5-14.5 15 10/30/1989 
3.7-13.7 15 illl/1989 
4.5-14.5 15 11/1/1989 
4.5-14.5 15 11/1/1989 
2-12.5 15 7/1811989 

4.5-14.5 15 8/3/1989 
4.5-14.5 15 8/3/1989 
2.7-12.7 15 10/30/1989 

3-13 15 10/31/1989 
4-14 15 11/1/1989 
3-13 15 11/1/1989 
5-15 15 7/12/1989 

4-14.5 17 7/12/1989 
5-15 15 7/13/1989 

4.5-14.5 15 8/4/1989 
1.5-11.5 15 8/8/1989 

NA 14.4* 1995 
NA 14.5* 1995 

4.5-14.5 15 8/4/1989 

* Assumed total depth is equal to known depth to bottom of screened interval 

The thickness of free product is tabulated in Tabie 2-3(a) 

#of Tunes Last Time Free Product 
Status 

Sampled Sampled at Installation 

Active 2 3/20/2003 yes 

·Active 2 7/29/2003 no 

Active _}'eS 

Active no 
Active yes 

Active I 712/2003 ye_s 
Active yes 

Active 2 7/29/2003 yes 

Active no 

Active no 

Active NA 

Active 3 7/2/2003 yes 
Inactive sheen 
Active I 6/26/2003 _yes 

Active I 6/26/2003 no 

Inactive sheen 
Active yes 
Active yes 
Active 2 7/29/2003 sheen 

• 
Free Product 

Observed Since 1992 

no 
no 
no 
no 
no 
no 
NA 
no 
no 
no 
NA 
yes 
NA 
yes 
no 
NA 
yes 
yes 
no 
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TABLE 2·3(a) 
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

B4SCMW·3A B4SCMW·3B 

Product Depth toGW Screened 
Product DepthtoGW Screened 

Date Thickness Date Thickness 
(ft) 

(ft) Interval (ft) (ftl . 
(ft) Interval (ft) 

1114/1998 Sheen 5.79 Unk 1/14/1998 Sheen 4.35 Unk 

1/2811998 Sheen 6.18 Unk 1128/1998 Sheen 4.92 Unk 

211311998 Sheen 5.83 Unk 2113/1998 Sheen 4.98 Unk 

2127/1998 Sheen 5.80 Unk 2127/1998 Sheen 4.70 Unk 

3/13/1998 O.QI 5.01 Unk 3/13/1998 Sheen 5.00 Unk 

3/25/1998 Sheen 5.68 Unk 3125/1998 Sheen 4.67 Unk 

419/1998 0.03 5.80 Unk 4/9/1998 Sheen 5.00 Unk 

4/2211998 Sheen 5.84 Unk 4/2211998 Sheen 5.12 Unk 

Sn/1998 Sheen 5.77 Unk 5n/1998 Sheen 4.86 Unk 

5/2111998 Sheen 5.76 Unk 5/2111998 Sheen 5.00 Unk 

6/5/1998 Sheen 5.82 Unk 6/5/1998 Sheen 4.87 Unk 

6/2411998 Sheen 5.77 Unk 6/24/1998. Sheen 4.95 Unk 

7/1311998 Sheen 5.83 Unk 7/13/1998 Sheen 5.05 Unk 

7/2211998 Sheen 6.10 Unk 712211998 Sheen 5.19 Unk 

8126/1998 Sheen 6.09 Unk 8126/1998 Sheen 5.34 Unk 

9/14/1998 0.08 6.22 Unk 9/14/1998 Sheen 5.37 Unk 

9/2811998 0.05 6.14 Unk 9/2811998 Sheen 5.29 Unk 

10/1211998 0.08 6.18 Unk 10/1211998 Sheen 5.31 Unk 

1012211998 Sheen 6.01 Unk 10/2211998 Sheen 5.23 Unk 

11/5/1998 Sheen 5.78 Unk 11/5/1998 Sheen 5.10 Unk 

11/1811998 Sheen 6.12 Unk 11/1811998 Sheen 5.34 Unk 

2126/1999 0.06 Unk 
3/811999 0.59 Unk 
312411999 0.13 Unk 
4/1211999 0.13 Unk 
4127/1999 0,07 Unk 
5/6/1999 0.05 Unk 
5/20/1999 0.08 Unk 
6/11/1999 0.04 Unk 
7/1411999 0.03 Unk 
7/29/1999 0.01 Unk 
816/1999 O.QI Unk 
8120/1999 O.QI Unk 
212612001 0.02 7.50 Unk 
3/2212001 0.00 6.67 Unk 
413012001 0.02 6.19 Unk 
5/25/2001 0.02 6.23 Unk 
6/19/2001 0.02 5.58 Unk 
7/1912001 0.00 5.67 Unk 
812312001 0.04 6.25 Unk 
9/17/2001 0.02 6.31 Unk 
10/2312001 0.04 5.75 Unk 
11/1312001 0.02 6.25 Unk 
1214/2001 0.02 5.75 Unk 
1/16/2002 0.02 6.42 Unk 
2114/2002 0.00 6.19 Unk 
41912003 0.25 6.02 Unk 
4/2312003 6.08 Unk 
5/1212003 Sheen Unk 
5/2312003 Sheen Unk 
SJ30/2003 Sheen 6.38 Unk 
6/2312003 0.02 Unk 
6/2312003 Sheen Unk 
7/1812003 Sheen 5.63 Unk 
8126/2003 Sheen 5.54 Unk 

9/2003 Sheen Unk 
9/10/2003 Sheen 5.40 Unk 
10/3/2003 Sheen Unk 
10/10/2003 Sheen 5.69 Unk 
10/2212003 Sheen 5.50 Unk 
1211112003 Sheen 5.63 Unk 
112112004 Sheen 5.77 Unk 
2117/2004 0.00 6.00 Unk 
2117/2004 Sheen 6.00 Unk 
3/1212004 Sheen 5.67 Unk 
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TABLE 2-3(a) 
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION ZONE 

BOElNG TRACT 1, ST. WUIS, MISSOURI 

Date 

1114/1998 
112811998 
2/13/1998 
2/27/1998 
3/13/1998 
3/25/1998 
4/9/1998 
4122/1998 
5/7/1998 
5/2111998 
6/5/1998 
6/24/1998 
7/13/1998 
7/22/1998 
8/26/1998 
9/14/1998 
9/28/1998 
10/12/1998 
10/22/1998 
11/5/1998 

11/18/1998 
9/24/1999 
10/15/1999 
11/12/1999 
1/2112000 
2/28/2000 
3/3112000 
2/26/2001 
3/22/2001 
4/30/2001 
5/25/2001 
6/19/2001 
7/19/2001 
8123/2001 
9/17/2001 
10/23/2001 
11113/2001 
12/4/2001 
1116/2002 
2/14/2002 
4/9/2003 
4/28/2000 
4/23/2003 
5/12/2003 
5123/2003 
5/30/2003 
6/23/2003 
6/23/2003 
7/18/2203 
8/26/2003 
9/112003 

9/10/2003 
10/3/2003 

10/10/2003 
10/22/2003 
1113/2003 
1113/2003 

11/17/2003 
12/l/2003 

12/11/2003 
112112004 
2/17/2004 
2/17/2004 
3/12/2004 

Notes. 
ft: Feet 
Unk: Unknown 

MW-Al 
Product 

DepthtoGW 
Thickness 

(ft) (ft) 

Sheen 6.80 
Sheen 7.05 
Sheen 6.14 
Sheen 6.22 
Sheen 6.02 
0.03 5.46 

Sheen 5.44 
Sheen 5.65 
0.02 5.62 
0.01 5.56 
0.01 5.69 
0.04 5.75 
0.05 6.06 
0.09 6.42 
0.09 6.45 
0.05 6.49 
0.12 6.67 
0.09 6.85 
0.05 6.80 

Sheen 6.30 
Sheen 6.29 
0.02 
0.06 
0.05 
0.12 
0.06 
0.07 
0.04 7.04 
0.04 4.58 
0.04 6.46 
0.06 5.06 
0.04 6.21 
0.04 5.25 
0.06 6.06 
0.04 6.08 
0.04 5.67 
0.04 5.06 
0.04 5.38 
0.04 5.02 
0.02 5.33 
1.00 5.25 
0.08 
0.33 5.38 
0.25 
0.33 
0.17 6.42 
0.08 
0.10 
0.02 5.50 

Sheen 5.25 
Sheen 
Sheen 5.10 
Sheen 
O.Ql 5.33 

Sheen 5.58 
Sheen 5.50 
Sheen 5.04 
0.02 5.33 
0.02 
0.02 5.58 
0.02 6.08 
0.02 5.58 
0.04 5.67 
0.04 5.50 

Screened 
Date 

Interval (ft) 

5-15 1/14/1998 
5-15 1128/1998 
5-15 2/13/1998 
5-15 2/27/1998 
5-15 3/13/1998 
5-15 3/25/1998 
5-15 4/9/1998 
5-15 4/22/1998 
5-15 5/7/1998 
5-15 5/2111998 
5-15 6/5/1998 
5-15 6/24/1998 
5-15 7113/1998 
5-15 7/22/1998 
5-15 8/26/1998 
5-15 9/14/1998 
5-15 9/28/1998 
5-15 10/12/1998 
5-15 10/22/1998 
5-15 11/5/1998 
5-15 11118/1998 
5-15 4/27/1999 
5-15 5/20/1999 
5-15 10/15/1999 
5-15 11/12/1999 
5-15 1/21 /2000 
5-15 3/3112000 
5-15 2/26/2001 
5-15 3122/2001 
5-15 4/30/2001 
5-15 5/25/2001 
5-15 6/19/2001 
5-15 7/19/2001 
5-15 8123/2001 
5-15 9/17/2001 
5-15 10/23/2001 
5-15 11113/2001 
5-15 12/4/2001 
5-15 1116/2002 
5-15 2/14/2002 
5-15 4/9/2003 
5-15 
5-15 
5-15 
5-15 5/23/2003 
5-15 
5-15 6/2003 
5-15 
5-15 
5-15 
5-15 9/2003 
5-15 
5-15 10/3/2003 
5-15 
5-15 
5-15 
5-15 11/3/2003 
5-15 ll/17/2003 
5-15 12/1/2003 
5-15 12/11/2003 
5-15 112112004 
5-15 2/17/2004 
5-15 2/17/2004 
5-15 3/12/2004 

Highlighted depths to GW above top of screened interval 
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MW-A3 
Product 

DepthtoGW Screened 
Thickness 

(ft) 
(ft) Interval (ft) 

0.10 5.55 5-15 
0.15 5.70 5-15 
0.06 4.75 5-15 

Sheen 4.38 5-15 
Sheen 4.32 5-15 
Sheen 3.80 5-15 
Sheen 3.84 5-15 
Sheen 6.95 5-15 
Sheen 3.84 5-15 
Sheen 3.89 5-15 
Sheen 4.25 5-15 
Sheen 4.63 5-15 
Sheen 4.73 5-15 
0.01 5.75 5-15 

Sheen 4.91 5-15 --
Sheen 4.69 5-15 
Sheen 5.09 5-15 
0.06 5.55 5-15 
0.08 5.46 5-15 

Sheen 4.46 5-15 --
Sheen 4.11 5-15 
0.03 5-15 
0.02 5-15 
0.06 5-15 
0.01 5-15 
O.o? 5-15 
O.ot 5-15 
0.02 6.60 5-15 
0.00 4.42 5-15 
0.00 5.08 5-15 
0.02 4.60 5-15 
0.02 5.35 5-15 
0.04 6.40 5-15 
0.06 5.21 5-15 
0.02 5.27 5-15 
0.04 4.38 5-15 
0.04 4.75 5-15 -
0.04 4.33 5-15 --
0.02 4.79 5-15 --
0.00 4.58 5-15 
0.00 5.60 5-15 

Sheen 5-15 

Sheen 5-15 

Sheen 5-15 

0.00 5-15 

Sheen 5.25 5-15 
Sheen 5.54 5-15 
Sheen 5-15 
Sheen 5.83 5-15 
Sheen 5.83 5-15 
Sheen 5.56 5-15 
Sheen 5.42 5-15 
Sheen 5.54 5-15 
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Depth 

SampleD> Date 
(ftbp) 

ITN3·M 811/92 16 

ITit3·E 811/92 16 
mt3-D 811/92 IS 
ITN4-D 811/92 IS 

'«1-10012 1111/94 0.1 
0.11224 1111/94 1-2 

~20012 1111/94 0-J 
0-21224 1111/94 1-2 

840EI-6 11114102 6 
840E2-6 11114102 6 
84051-6 11114102 6 

84052·6 11114102 6 
840WI-6 11114102 6 

845CS2-6 11/14102 6 

845CS3D-6 11120102 6 

84S52·7 11118102 7 
[B4S52-7 DUP 11118102 7 
84SS3-7 11/18102 7 

84SS4-7 11118102 7 
84SS6-6 11118102 6 
845S7-7 11118102 7 
S26BI 10-11 213/98 10-11 

26812-3 213/98 2-3 
526817-9 213/98 1-9 

S26B23-4 215198 3-4 
S26B2 7-8 21S/98 7-8 

52683 2-3 213/98 2-3 

526839-11 213/98 9-11 

Notes: 
All concentrations in uglkg (micrograms per kilogram) 

<Less than detection limit shown 
Blanks: Not analyzed 
ND: Not detcctcd 
VOC: Volatile organic compound 
TI'H: Tot21 petroleum hydrocarbon 
GCIFID: Gas chromatograph/flame ionizalion deiCCtor 

ORO: Oil range organic 
ft bags: Feet below growtd surface 
Lab qualifiers in Section 1.0 

July 2004 

Acetoae Bem:eae Ethylbem:eae 

139000 <5000 
150000 <5000 
128000 <5000 
2S8000 663000 

<19 <10 <10 
<27 <13 <13 
<48 <10 <10 
<2S <10 <10 

< I < I 
< I < I 
< I < I 
< I < I 
< I < I 
<SO <SO 
< 2.S < 2.S 

601 < sooo 
549 < so 
242 < so 

< so <SO 
< so <SO 
< so < so 

34 
39 

< 13 
73 
17 
24 
17 

• TABLE2-4(R) 

SOIL DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEiNG TRAer 1, ST. LOUlS, MISSOURi 

Xyleues, GasoliDe 
Tolame 

Total 
DieseiN1 DleselifZ 

(C6-C14) 
Kerosene 

20000 <ISOOO 
75000 <ISOOO 
26000 <ISOOO 

3980000 2970000 
<10 <10 
<13 <13 
<10 <10 
<10 <10 
< I < 5000 < sooo < sooo 
< I < sooo < sooo < sooo 
< I < sooo < sooo < sooo 
< I < sooo < sooo < sooo 
< I < 5000 < 5000 < 5000 

< so <SO < sooo < sooo < sooo < sooo 
< 2S < 1.5 
3200 360 < sooo < sooo 186000 < sooo 
2930 263 < sooo < sooo 163000 < 5000 
ISSO 328 < sooo < sooo 206000 < sooo 

< so <SO < sooo < sooo 12000 < sooo 
<SO < so < sooo < sooo < sooo < sooo 

67 113 < sooo < 5000 68000 < sooo 
< 6.S 
< 6.4 
< 6.4 
< 6.3 
< 6.S 
< 6.4 
< 6.4 
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• 
TPH TPH 

MolorOU Stoddard (GCIFID) (GCIFID) TPH 
Arsellk Barillm Chromium 

(C16-C33) Solvent HIP Low (ORO) 

Fradlon Fradlon 
117000 
49000 
61000 
13000 

ND 43300 212000 19SOO 

ND 43000 24SOOO ISSOO 

ND 3S600 303000 15100 
ND 44800 201000 19200 

< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 

< 4000 <SilO 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 
< sooo < sooo 

< 6400 89000 ISOOO 

< 6200 210000 22000 
7600 120000 18000 
8600 170000 20000 

< 6400 83000 16000 
8100 220000 22000 
8700 110000 12000 
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SampleiD Date 

Depth 
(ft !Jcs) 

ITII3·M 8/1192 16 

IPmt3-E 8/1192 16 

IPIT113·D 8/1192 IS 
IT/14-D 8/1192 IS 

140-10012 1111194 0·1 
140-11224 1111194 1·2 

140.20012 1111194 0·1 
140-21224 1111194 1-2 

B40El-6 11114/02 6 
B40E2·6 11114/02 6 
184051-6 11114102 6 
84052·6 11114/02 6 
B40Wl-6 11/14/02 6 
B4SCS2·6 11/14/02 6 
B4SCS30-6 11120102 6 
84552-7 11/18102 7 
B4552·7DUP 11/18102 7 
84553-7 11118102 7 
84554-7 11118102 7 
84556-6 11/18102 6 
84557-7 11118102 7 
IS26B I I 0-11 213198 1().11 

~2681 2-3 213198 2-3 
IS26BI 7·9 213198 1·9 

IS26B23-4 215198 3-4 

~2682 7-8 215198 7-8 
IS26B3 2·3 213198 2·3 
IS26B3 9-11 213198 9-11 

Notes. 
All c:orn:entrations in uglkg (micrograms per kilogram) 
< Less than de~eetion liniit sbown 

Blanks: Not analyzed 
ND: Not de~eeted 
VOC: Volatile organic compound 
TPH: Total petroleum hydrocarbon 
GCIFID: Gas cbromatograpblflame ionizatioo detector 

ORO: Oil range organic 
ft bags: Feet below £l1llllld swf.lce 
Lab qualifier.; iD Sectioo 1.0 

July 2004 

l..e:ld Mucary 

34100 26 
30500 490 
27700 243 
27400 404 

8100 <30 
7400 40 
11000 <30 
10000 40 
7400 <30 
ISOOO 30 
10000 <30 

Selmlum 

<3090 
<3090 
<3090 
<3090 

2SOO 
1200 
1800 
1600 

<640 
1700 
1400 

• TABLE2-4(R) 

son. DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACf I, ST. LOUIS, MISSOURI 

AlumiDnm Antimony BayUillm Calcfum Cobalt Copper [roa 

17300000 4350 1340 S420000 11000 IS500 24700000 

18000000 4210 1370 3370000 10400 16100 23600000 

17200000 3S40 <1200 3970000 11600 12800 23700000 

21900000 3920 1310 3540000 6540 14000 25300000 

Page 2of2 

• 
~m MallplltSI! Nlckd Polassiam Sodium Vauadhun ZiDc 

2970000 949000 23600 858000 519000 41000 42000 

3140000 1280000 28700 742000 497000 40700 46500 

2750000 2580000 21400 6S7000 431000 32500 36600 

3240000 546000 18600 929000 453000 40100 44100 
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December 2003 

• 
TABLE 2-S(a) 

COMPARISON OF AVERAGE AND MAXIMUM SOILCONCENTRA110NS IN AREA 1: RUNWAY PROTEC110N ZONE TO BACKGROUND LEVELS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

coes-

Ornnlcs 
!Acetone 
!Benzene 
~thy I benzene 
rroluenc 
IXvlenes. Total 
rn'H 
IDic:sellt I • ORO 
Diesel H 2- ORO 
Gasoline (C6-CI4)- GRO 
Kerosene-DRO 
Motor Oil (CI6-C33)- ORO 
Stoddard solvent- ORO 
[I'_H (GCIFIDJ High Fraction- DRO 
'lPH (GCIFID) Low Fraction- GRO 
ll'H(OROl-ORO 
Summary ofTPH Measurements 
ll'H-GRO 
Il'H-DRO 
ll'_H-ORO 
Metals 
~uminum 

!Antimony 
IAr=ic 
Barium 
Beryllium 
Calcium 
Chromium 

obalt 
Copper 

Iron 
Lead 
Magnesium 
Manl!aDCSO 
/'ofcrcury 
Nickel 

otassium 
~lenium 
Sodium 
Vanadium 
~DC 

Notes. 
ugllq:: micrograms per kilogram 
ll'H: Total petroleum hydrocarl>on 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 

I 
I 

tor loCDetects 
Samples 

II 6 
21 7 
21 I 
21 8 
23 5 

12 0 
12 0 
12 5 
12 0 
12 0 
I 0 
I 0 
7 0 
4 4 

19 5 I 
38 I 0 I 
16 I 4 I 

4 4 
4 4 
II 8 
II II 
4 3 
4 4 
II II 
4 4 
4 4 
4 4 
II II 
4 4 
4 4 
II 7 
4 4 
4 -4 
II 6 
4 4 
4 4 

.4 4 

GCIFID: Gas cluomatograpb/flame ionization detector 

Averace 
(~ 

25 
32,196 
32,056 
195.660 
130.160 

2,500 
2,500 
91,429 
2,500 
2,500 
2,500 
2,000 
250 

60,000 

57,836 
2.487 
16,875 

18,600.000 
4,005 
19,018 

240,250 
1,155 

4,075,000 
17.936 
9,885 
14,600 

24,325,000 
17,145 

3,025,000 
1,338.750 

121 
23,075 

796,500 
1,518 

475,000 
38,575 
42,300 

Coacentradoa lo Level 

MaxiDmm ~ 
Cad~ <lid~ 

Ave~ Mulmam 

73 NA NA NA 

258.000 NA NA NA 

663.000 NA NA NA 

3.980 000 NA NA NA 

2,970.000 NA NA NA 

2.500 NA NA NA 

2,500 NA NA NA 

206,000 NA NA NA 

2.500 NA NA NA 

2,500 NA NA NA 

2,500 NA NA NA 

2,000 NA NA NA 
250 . NA NA NA 

117.000 NA NA NA 

I 206,000 "_I NA NA I NA 

I 2,500 I NA I NA _l NA 

I 117.000 I NA I NA I NA 

21.900,000 41,000,000 Not Exceed Not Exceed 

4.350 520 Exceed Exceed 

44.800 9,200 Exceed Exceed 

303.000 725.000 Not Exceed Not Exceed 

1,370 800 Exceed Exceed 

5.420,000 3,300,000 Exceed Exceed 

22.000 58,000 Not Exceed Not Exceed 

11,600 10.000 Not Exceed Exceed 

16.100 13,000 Exceed Exceed 

25,300,000 21,000,000 Exceed Exceed 

34,100 21.800 Not Exceed Exceed 

3.240.000 2.600.000 Exceed Exceed 

2,580.000 740,000 Exceed Exceed 
490 39 Exceed Exceed 

28,700 14,000 Exceed Exceed 

929,000 14,000,000 Not Exceed Not Exceed 

2,500 260 Exceed Exceed 

519.000 5,300,000 Not Exceed Not Exceed 

38.575 69,000 Not Exceed Not Exceed 

46.500 49,000 Not Exceed. Not Exceed 

• 
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December 2003 

• 
TABLE2-5(b) 

SUMMARY INFORMATION FOR CONSfiTUENTS OF CONCERN (COCs) IN SOILS FOR AREA 1: RUNWAY PROTECTION ZONE 

. BOEING TRACT 1, sr. LOUIS, MISSOURI 

tor 
COCs I of Detects 

Samples 

i01"2Dnic:s 
Acetone 
Benzene 
Ethylbenzene 
tfoluene 
~ylenes, Total 
~PH 
Diesel# I - ORO 
Diesel# 2 - ORO 
pasoline (C6-Cl4)- GRO 
Kerosene- ORO 
M.Jtor Oil (Cl6-C33) - ORO 
Stoddard solvent - ORO 
lPH (GCIFIO) High Fraction- ORO 
lPH (GCIFlD) Low Fraction - ORO 
lPH (ORO)- ORO 
Summary of TPH Measurements 
lPH--GRO 
TPH-DRO 
tll'H.ORO 
!Metals 
Antimony 
Arsenic 
Beryllium 
irobaJt 
Copper 
Manganese 
MercurY 
Nickel 
Selenium 
Notes: 
uglkg: micrograms per kilogram 

lPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
NO: Not detected 
N/A: Not applicable 

11 
21 
21 
21 
23 

12 
12 
12 
12 
12 
I 
I 
7 
4 

19 
38 
16 

4 
11. 
4 
4 
4 
4 
11 
4 
11 

GCIFlD: Gas chromatograpblflame ionization detector 
Max. Detected: Maximum of only detected concentratons 

6 
7 
I 
8 
5 

0 
0 
5 
0 
0 
0 
0 
0 
4 

5 
0 
4 

4 
8 
3 
4 
4 
4 
7 
4-
6 

Ratio Max. 
Detected to MaL Detected 

Aver&l!e Cone. Cuelk2l 

3.0 73 
8.0 258,000 
20.7- 663,000 
20.3 3,980,000 
22.8 2,970,000 

N/A NO 
N/A NO 
2.3 206,000 
NIA NO 
N/A NO 
N/A NO 
NIA NO 
NIA NO 
2.0 117,000 

3.6 206,000 
NIA NO 
6.9 117,000 

1.1 4,350 
2.4 44,800 
1.2 1,370 
1.2 11,600 
1.1 16,100 
1.9 2,580,000 
4.0 490 
1.2 28,700 
1.6 2,500 

Maximum: Maximum of detected concentratons and 112 detection limits for non--detected constituents 

Concentration 
Average Maximum Background 

(ul!lla!) (ue/lkl!l (ue/lkel 

25 73 NA 

32,196 258,000 NA 

32,056 663,000 NA 

195,660 3,980,000 NA 
130,160 2,970,000 NA 

2,500 2,500 NA 
2,500 2,500 NA 

91,429 206,000 NA 

2,500 2,500 NA 

2,500 2,500 NA 
2,500 2,500 NA 

2,000 2,000 NA 
250 250 NA 

60,000 117,000 NA 

57,836 206,000 NA 

2,487 2,500 -' NA 

16,875 117,000 I NA 

4,005 4,350 520 
19,018 44,800 9,200 
1,155 1,370 800 
9,885 11,600 10,000 

14,600 16,100 13,000 

1,338,750 2,580,000 740,000 

121 490 39 
23,075 28,700 14,000 
1,518 2,500 260 

•-
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• 
s..np~em Date 

840EIW 14-Nov-02 

840EIW 14-Nov.()2 

B40E2W 14-Nov-02 

B40E2W 14-Nov-02 

840SIW 14-Nov-02 

~40SIW 14-Nov-02 

B40S2W 14-Nov-02 

840S2W 14-Nov-02 

B40WIW 14-Nov-02 

B40W1W 14-Nov-02 

B45CMW-3AW 02-Jul-03 

B45CMW-3AW 02-JUI-03. 

845CMW-3BW 26-JIUI-03 

B45CMW-3BW 26-JIUI-03 

B45CSIDW 15-Nov-02 

B45CSIDW 15-Nov-02 

B45CS2W 14-Nov-02 

B45CS2W 14-Nov-02 

B45CS3DW 20-Nov-02 

B45CS3DW 20-Nov-02 

B45SIDW 18-Nov-02 

B45SIDW 18-Nov-02 

IB45S2W 18-Nov-02 

IB45S2W 18-Nov-02 

IB45S3W 18-Nov-02 

B45S3W 18-Nov-02 

B45S4W 18-Nov-02 

B45S4W 18-Nov-02 

B45S4WDUP 18-Nov-02 

B45S4WDUP. 18-Nov-02 

IB45S5DW 19-Nov-02 

IB45S5DW 19-Nov-02 

IB45S6W 18-Nov-02 

IB45S6W 18-Nov-02 

IB45S7W 19-Nov-02 

IB45S7W 19-Nov-02 

MW-AISW 02-JUI-03 

MW-AI5W 02-JUI-03 

MW-A17W 26-JIUI-03 

MW-A17W 26-JIUI-03 

MW·AI8W 26-JIUI-03 

MW·AI8W 26-JIUI-03 
MW·AI8W 29-Jul-03 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ·zoNE 

BOEING TRACf 1, ST.LOUIS, MISSOURI 

16 Fad Oil 1,1,3-Trimdllyl 1,1,4-Trim ethyl 
,......, 

Group (C10-C3l) - - ,._ Ars<alc Dissolftd 

TPH 
VOCs < I 

TPH 

VOCs < I 

TPH 
VOCs < I 

TPH 
VOCs < I 

TPH 
VOCs < 1 

TPH < 100 

VOCs 3.4 1.7 <50 

TPH < 100 
VOCs < I < I < 50 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 
TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH 
VOCs 

TPH < 100 

VOCs < 10 < 10 <500 

TPH < 100 

VOCs < I < I 60 
TPH < 100 

VOCs < I < I < 50. 

VOCs < 5 < 20 

Page I of8 

• 
Bariuon 

Barium, -Dlssolftd 

< I 

< I 

< I 

< I 

< 1 

< I 

< I 

< 5 

< 5 

< 0.5 

< 5 

29.4 

23.5 

< 5 

< 5 

< 5 

< 5 

6.7 

34 

< I 

< I 
< 5 
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December 2003 

TABL. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

16Fud011 1,1,3-Trimdhyl 1,2,4-TrimdiiJI A1'50111c:, 

SampleiD Date Group (CIO.C..'Il) - - ACldoae Arsmlc Dissolved 

Mw-AIW 07-May-m 

~AIW 07-May~l 

MW-AIW 26-Jul~l 

MW-AIW 26-Jul~l 

MW-AIW 02-Jul~3 

MW-AIW 02-Jul~3 

MW-A22W 01-Nov~2 

MW-A22W 01-Nov~2 

MW-A22W 20-Mar~3 

MW-A22W 20-Mar~3 

MW-A23W 02-Jul~3 

MW-A23W 02-Jul~3 

M_W-A23W 29-Jul~3 

MW-A27W 01-Nov~2 

~A27W 01-Nov~2 

~W-A27W 29-Jul~3 

~-A3W 26-Jun~3 

fMW·A3W 26-Jun~3 

Notes. 

All concentrations in ug/L (miaograms per liter) 

< Less than detection limit shown 

NO: Non-detect 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total pea-oleum hydrocarbon 

Metals 
Metals, Dissolved 

M.Ws 
Metals, Dissolved 

TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs 
TPH 
VOCs . 
VOCs 
TPH 
VOCs 

VOCs 
TPH 
VOCs 

GCIAD: Gas chromatograph/flame ionization detector 

Lab qualifias in Section 1.0 

44 
21) 

51 
n 

<500 

< 100 

< 100 

< 5 <20 

< 100 

< 5 < 20 

< 100 
< I < I <50 
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• 
Barloan 

Barium, s.-
Dlssolftd 

680 -
470 

740 
490 

< o.s 

2 

1.4 

28 
29 

< 0.5 

< s 

< I 
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SampleD> Date 

B40EIW 14-Nov.()2 

B40EIW 14-Nov.()2 

IB40E2W 14-Nov.()2 

IB40E2W 14-Nov.()2 

IB40SIW 14-Nov.()2 

B40SIW 14-Nov.()2 

IB40S2W 14-Nov.()2 

B40S2W 14-Nov.()2 

[B40WIW 14-Nov.()2 

[B40WIW 14-Nov.()2 

B45CMW-3AW 02-Jul.()3 
~45CMW-3AW 02-Jul.()3 
B45CMW-3BW 26-Jun.()3 
[B45CMW-3BW 26-Jun.()3 
[B45CSIDW 15-Nov.()2 
!!_45CSJDW 15-Nov.()2 
[B45CS2W 14-Nov.()2 

[B45CS2W 14-Nov.()2 
)345CS3DW 20-Nov.()2 
IJ_45CS3DW 20-Nov.()2 
)345SIDW 18-Nov.()2 
B45SIDW 18-Nov.()2 
B45S2W 18-Nov.()2 

J345S2W 18-Nov.()2 
845S3W 18-Nov.()2 
B45S3W 18-Nov.()2 

J34SS4W 18-Nov.()2 
B_4SS4W 18-Nov.()2 
B4SS4WDUP 18-Nov.()2 
84SS4WDUP 18-Nov.()2 
B4SS5DW 19-Nov.()2 

IB4SSSDW 19-Nov.()2 
lll_4SS6W 18-Nov.()2 

IB4SS6W 18-Nov.()2 
IB4SS7W 19-Nov.()2 
[!l_4SS7W 19-Nov.()2 

~W-AISW 02-Jul.()3 

~W-AI5W 02-Jul.()3 

M\V<OAI7W 26-Jun.()3 

~-AI7W 26-Jun.()3 
~-AISW 26-Jun.()3 

~AISW 26-Jun.()3 
MW-AISW 29,Jul.()3 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

Chromium, 
Dlesdll Dlesdll 

Dlcsd (C7 
Elhyll>mzleno Group Cbromlam 

Dissolved 06) 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 

VOCs < I 

TPH < 1000 < 1000 
VOCs < I 

TPH < 100 

VOCs < I 

TPH < 100 

VOCs < I 

TPH < 1000 < 1000 
VOCs < 5 

TPH < 1000 < 1000 
VOCs < 5 

TPH 
VOCs < 0.5 

TPH < 1000 < 1000 
VOCs < 5 

TPH < 1000 < 1000 
VOCs < 5 

TPH < 1000 < 1000 
VOCs < 5 
TPH < 1000 < 1000 
VOCs < 5 
TPH < 1000 "< 1000 

VOCs < 5 
TPH < 1000 < 1000 
VOCs < 5 
TPH < 1000 < 1000 
VOCs < 5 
TPH < 1000 < 1000 
VOCs < s 
TPH < 100 
VOCs < 10 

TPH < 100 
VOCs < I 
TPH < 100 
VOCs < I 
VOCs < 5 
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• 
G1501lno(C6- Hydraulic l'1uld Isopropyl 

Cl4) (CI:t-<:33) -
< I 

< I 

< I 

< I 

< I 
< 100 

< I 

< 100 
< I 

< 1000 

< 1000 

< 1000 

15310 

2760 

< 1000 

< 1000 

< 1000 

< 1000 

41410 

< 100 
14 

< 100 
< I 

< 100 
< I 
< 5 
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• 

December 2003 

TAB. 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

SampleiD Date 

MW·AIW 07-May-()1 

MW-AIW 07-May-01 

MW-AIW 26-Jul-01 

IMW-AIW 26-Jul-01 

~-AIW 02-Jul-03 

IMW-AIW 02-Jul-03 

IMW-A22W 01-Nov-02 

~-A22W 01-Nov-02 

MW-A22W 20-Mar-03 

MW-A22W 20-Mar-03 

~-A23W 02-Jul-03 

MW-A23W 02-Jul-03 

MW-A23W 29-Jul-03 

MW-A27W 01-Nov-02 

~-A27W 01-Nov-02 

MW-A27W 29-Jul-03 

MW-A3W 26-Jun-03 
MW-A3W 26-Jun-03 

Notes: 
All c:onc=trations in ug/L (micrograms per liter) 
< Less than detection limit shown 
NO: Non-detect 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocarbon 

Group 

Metals 

Metals, Dissolved 

Metals 

Me!als, Dissolved 

TPH 
VOCs 
TPH 

VOCs 
TPH 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 

GCJFID: Gas chromatograph/flame ionization detector 
Lab qualifiers in Section 1.0 

Chrocnlwn 
au--. Dlesdll Dlesdl1 

Dlesd (C7 
Etb~ 

llissalv<d Cl') 

16 
2.6 

21 
2.4 

<500 
I 

< 100 
2.8 

< o.s 
< 100 

0.64 

< s 
< 100 

< o.s 
< s 

< 100 
< I 
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• 
Gasollnt (1:6- Hydrallllc:flulcl Isopropyl 

Cl4) (Cll-03) benzr ... 

<500 

< 100 

< 100 

26 

< 100 

< s 
< 100 

s.s 
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• 
SampleD> Date 

IB40EIW 14-Nov-02 

IB40EIW 14-Nov-02 
IB40E2W 14-Nov-02 

IB40E2W 14-Nov-02 
B40SIW 14-Nov-02 

B40SIW 14-Nov-02 

B40S2W 14-Nov-02 

B40S2W 14-Nov-02 

IB40WIW 14-Nov-02 

IB40WIW 14-Nov-02 

IB45CMW-3A w 02-Jul-03 

i645CMW-3AW 02-Jul-03 
IB45CMW-3BW 26-Jwt-03 
)345CMW-3BW 26-Jwt-03 
[il4SCSIDW 15-Nov-02 
[il45CSIDW 15-Nov-02 
[il4SCS2W 14-Nov-02 
[il4SCS2W 14-Nov-02 

IB45CS3DW :ZO..Nov-02 

IB4SCS3DW :ZO..Nov-02 
B45SIDW 18-Nov-02 
B45SIDW 18-Nov-02 
IB45S2W 18-Nov-02 
IB45S2W 18-Nov-02 

IB45S3W 18-Nov-02 

IB45S3W 18-Nov-02 
IB45S4W 18-Nov-02 

IB45S4W 18-Nov-02 
IB45S4WDUP 18-Nov-02 
IB45S4WDUP 18-Nov-02 
IB45S5DW 19-Nov-02 
IB45S5DW 19-Nov-02 
IB45S6W 18-Nov-02 
IB45S6W 18-Nov-02 
IB45S7W 19-Nov-02 
IB45S7W 19-Nov-02 
!Mw-A15W 02-Jul-03 

IMW-AI5W 02-Jul-03 

!Mw·AI7W 26-Jwt-03 
IMW-AI7W 26-JlDI-03 
IMW-A18W ·26-Jwt-03 
IMW-A18W 26-Jwt-03 
IMW-AI8W 29-Jul-03 

December 2003 

TAB • 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST .WUIS, MISSOURI 

Group 
Kerosme(O Lead, McthJitm-bue)i M1anal Splrils Mlsc_TPII 

K........., 
Ct6) Lead 

Dlssolftd cdlor (C7..Cl4) (Cie-cco) 

TPH < 1000 
VOCs 
TPH < 1000 
VOCs 
TPH < 1000 

VOCs 
TPH < 1000 
VOCs 
TPH < 1000 
VOCs 
TPH < 100 < 100 9500 

VOCs < 5 

TPH < 100 < 100 1400 

VOCs < I 

TPH < 1000 
VOCs < s 
TPH < 1000 
VOCs < 5 

TPH 
VOCs < 5 
TPH < 1000 
VOCs < 5 

TPH < 1000 
VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH < 1000 

VOCs < 5 

TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 100 < 100 810 
VOCs <10 
TPH < 100 < 100 160 

VOCs < I 
TPH < 100 < 100 J3J4 210 
VOCs < I 
VOCs < 10 
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• 
Molar Oil 

Napbthakne •ButJI""-'>1 
(CI6-C33) 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 1000 
< I < I 

< 100 
< 5 < I 

< 100 
5.3 < I 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 1000 

< 100 
<50 < 10 

< 100 
< 5 < I 

< 100 
< 5 < I 

< 10 < 5 
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• TAB. 
GROUNDWATER DATA FOR AREA J.: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.LOUIS, MISSOURI 

SampleiD Date 

~-AIW 07-May-01 

~-AIW 07-May-01 

~-AIW 26-Jul-01 

~-AIW 26-Jul.()l 

~-AIW 02-Jul-03 

MW-AIW 02-Jul-03 

~A22W 01-Nov-02 

MW-A22W 01-Nov-02 

'M.W-A22W 20-Mar-03 

MW-A22W 20-Mar-03 

MW-A23W 02-Jul-03 

MW-A23W 02·Jul-03 

MW-A23W 29-Jul-03 

MW-A27W 01-Nov-02 

MW-A27W 01-Nov-02 

MW-A27W 29·Jul.()3 

MW-A3W 26-Jun-03 

MW-A3W 26-Jun-03 

Notes. 
All concentrations in ug/L (miaograms per liter) 

<Less than detection limit shown 

NO: Non.<Jetect 

Blank: Not analyzed 

VOC: Volatile mpnic compound 

TPH: Total petroleum hydrocarl>on 

Group 

Metals 

Metals, Dissolved 

Metals 
Metals, Dissolved 

TPH 
VOCs 

TPH 
I VOCs 

TPH 
VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

VOCs 

TPH 
VOCs 

GCIAD: Gas chromatograph/name ionization detector 

Lab qualifiers in Section 1.0 

December 2003 

Kerosnoe (<:9- lad, Mdloyllm~ Mlnonl Spirits Mlsc_TPII 
Kcrosm< 

Cl'l 
Lad Dlssoh<d - (C7-Cl4) (Cle-C41) 

IS 
< s 

14 

9.4 

<500 <500 19000 

II 

< 100 < 100 840 
< s 

< s 
< 100 < 100 3900 

< s 
< 10 

< 100 < 100 1300 

< s 
< 10 

<. 100 < 100 9500 

S.l 

Page6 of8 

• 
MolorOU 

Naplrthaleno •Bill}! IJelazao 
(Cl'-03) 

<500 

< 100 

< 100 

< 10 8.1 

< 100 

< 10 < s 
< 100 

< s < I 
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• 
SampleiD Date 

)f40EIW 14-Nov..()2 

iJ40EIW 14-Nov..()2 
B40E2W 14-Nov..()2 
B40E2W 14-Nov..()2 

iJ40SIW 14-Nov..()2 

IB40SIW 14-Nov..()2 

IB40S2W 14-Nov..()2 

IB40S2W 14-Nov..()2 
840WIW 14-Nov..()2 
IB40WIW 14-Nov..()2 

IB45CMW-3A w 02-Jul..()3 
IB45CMW-3AW 02-Jul..()3 

IB45CMW-3BW 26-Jun..()3 
i84SCMW-3BW 26-Jun..()3 
B4SCSIDW 15-Nov..()2 

IB4SCSJDW 15-Nov..()2 

IB4SCS2W 14-Nov..()2 
· )f4SCS2W 14-Nov..()2 

B45CS3DW 20-Nov..()2 

IB4SCS3DW 20-Nov..()2 
)f45SIDW 18-Nov..()2 
B45SJDW 18-Nov..()2 
jB45S2W 18-Nov..()2 
jB45S2W 18-Nov..()2 

IB45S3W 18-Nov..()2 
IB45S3W 18-Nov..()2 

IB45S4W 18-Nov..()2 
IB45S4W 18-Nov..()2 
IB45S4WDUP 18-Nov..()2 

jB45S4WDUP 18-Nov..()2 
IB45S5DW 19-Nov..()2 

IB45S5DW 19-Nov..()2 
IB45S6W 18-Nov..()2 
IB45S6W 18-Nov..()2 

IB45S7W 19-Nov..()2 
IB45S7W 19-Nov..()2 

IMW-AI5W 02-Jul..()3 
IMW-AI5W 02-Jul..()3 
IMW-AI1W 26-Jun..()3 
IM\V-A17W 26-Jun..()3 
IMW-AI8W 26-Jun..()3 
IMW-A18W 26-Jun..()3 
IMW-A18W 29-Jul..()3 

December 2003 

TAB • 
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST.WUIS, MISSOURI 

•Propyl p-lsopropyl .... a ... yt Stoddard krt·Butyl 
T ........ Group ... _ - - Solyall -

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH < 1000 

VOCs < I < I < I < I < I 

TPH 
VOCs < I I' 1.1 < I < 5 
TPH 
VOCs < I < I < I < I < 5 
TPH < 1000 

.VOCs < 5 
TPH < 1000 

VOCs < 5 
TPH 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs 54.8 

TPH < 1000 
VOCs 18.6 

TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 
VOCs < 5 
TPH < 1000 

VOCs 10.1 
TPH 
VOCs 12 < 10 < 10 < 10 <SO 
TPH 
VOCs < I < I < I < I < 5 
TPH 
VOCs < I < I < I < I < 5 
VOCs < 5 < 5 < 5 <5 < 5 

Page 7 of8 

• 
TPH TPH Xyl<nes, 

(GCIFID) (GCIFID) 

Hlcb Fracdo. 
TOial 

Lowfndloa 

1.1 

< I 

< I 

< I 

< I 
220 

< I <1.5 

160 
< I < 3 

< 5 

< 5 
< 100 < 100 

< 1.5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

8.4 

610 
< 10 <30 

< 100 
< I < 3 

< 100 
< I < 3 
< 5 
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• TAB. 

December 2003 

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE 
BOEING TRACT ·1, ST.LOUIS, MISSOURI 

SampleiD Date 

MW-AIW 07-May-01 
MW-AIW 07-May-01 
MW-AIW 26-Jul-01 
MW-AIW 26-Jul-01 
!M"{-AIW 02-Jul-03 

IMW-AIW 02-Jul-03 

IMW-A22W 01-Nov-02 

lt-1_W-A22W 01-Nov-02 

IMW-A22W :ZO..Mar-03 

IMW-A22W :ZO..Mar-03 

IMW·A23W 02-Jul-03 

~W-A23W 02-Jul-03 

IMW-A23W 29-Jul-03 

~W-A27W 01-Nov-02 

~W-A27W 01-Nov-02 

IMW-A27W 29-Jul-03 

MW-AJW 26-Jun-03 
MW-AJW 26-Jun-03 

Notes. 
All concentrations in ugiL (miaograms per liter) 

<Less than detection limit shown 

NO: Non-detect 
Blank: Not analyzed 

VOC: Volatile organic compound 

TPH: Total petroleum hydrocarbon 

Group 

Metals 
Metals. Dissolved 

Metals 
Metals. Dissolved 

TPH 
VOCs 
TPH 
VOCs 
TPH 

VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 
VOCs 
TPH 
VOCs 

GCJFID: Gas chromatographlflame ionization detector 
Lab qualifiers in Section 1.0 

n-Propyl p-lsopropyl sec-Butyl Stoddard tat·BIIf,t 
Tolumo .,._,. , .. _ -... Solfttll -

< s 

< s 

< s 

< s 
31 < s 12 <S < s 

< s 
< s < s < s <S < s 

7.8 5.4 S.l 2.3 < s 

Page 8 of8 

• 
TPH TPH X,tmes. 

(GCiflDI (GCiflDI 11 
Hich Fractloo Low Fraction 

Total 

1900 
2.1 

1700 
II 

190 
< l.S 

3400 
2.6 

< s 
< 100 

< l.S 

< s 
3800 

< I < 3 
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December 2003 

• 
TABLE 2-7(a) 

COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 1: RUNWAY PROTECTION ZONE TO MAXIMUM 

CONTAMINANT LEVEL (MO.) OR EQUIVALENT 

COCs 

~<S 
1.2.3-Trimethvlbenune 
1,2,4-Trimethylbenune 

!Acetone 
Benzene 

thylbenzene 
lsooroovlbenzcne 
Methyltert-butylethcr 
INaohthalene 
ln·Butylbenzcne 
ln -Propylbenune 

-lsopropyltoluene 
lsec·Butylbenune 
lfoluene 
ert-Butvlbenune 

lfrichlorocthcne 
Dcylenes. Total 
TPH 

6 Fuel Oil (CIO.C32) - ORO 
Diesel lfl - ORO 
Diesel lf2 - ORO 
Diesel (C7.C26) ·ORO 
Gasoline (C6.CI4) - GRO 
Hydraulic Auid (C 12.C33) • ORO 
Kerosene - ORO 
Kerosene (C9.CI6) · ORO 
Mineral Spirits (C7.CI4) - ORO 
Mise::-TPH (CIO.C.40) - ORO 
Motor Oil (CI6-CJ3) - ORO 
Stoddard Solvent · ORO 

PH (GCIFID) High Fraction - ORO 
fPH (GCIFID) Low Fraction - GRO 
SwmJarv ofTPH Measuremonls 
ifPH-GRO 
irPH-DRO 
lfPH-ORO 
lrotal Metals 
)\nenic 
Barium 

hromium 
Lead 
Notes. 
ug/L: micrograms per liter 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 

II of Samples 

6 
14 
9 
30 
30 
14 
25 
14 
14 
14 
14 
14 
30 
14 
14 
22 

10 
IS 
15 
10 
10 
10 
IS 
10 
10 
10 
2S 
IS 
I 

12 

I 22 

I 91 
I 55 

2 
2 
2 
2 

GCIFID: Gas chromatograph/flame ionization detector 

I 
I 
I 

BOEING TRACT l, ST. LOUIS, MISSOURI 

Conceotratloo to MO. or Equivalmt 

II of Detects Aver-ace MaxiiDJm MO. or Equivaleot 
Averace Muiouo 

CIW!Ll C""-'1.1 C~l 

I 1.7 s NA NA NA 

I 1.2 s 2.59 Not Exceed Exceed 

I 48.9 2SO 121 Not Exceed Exceed 

8 6.1 34 s Exceed Exceed 

3 1.6 5 700 Not Exceed Not Exceed 

3 3.9 26 4,000 Not Exceed Not Exceed 

2 3.1 II 146 Not Exceed Not Exceed 

I 4.1 2S 100 Not Exceed Not Exceed 

I 1.7 8.1 48.6 Not Exceed Not Exceed 

2 4.3 31 S.3 Not Exceed Excc:cd 

2 1.6 S.4 107 Not Exceed Not Exceed 

3 2.3 12 48.6 Not Exceed Not Exceed 

3 S.5 54.8 1,000 Not Exceed Not Exceed 

I 1.4 s 48.6 Not Exceed Not Exceed 

I 13 s s Not Exceed Not Exceed 

4 3.2 15 10,000 Not Exceed Not Exceed 

0 70 2SO NA NA NA 

0 500 500 NA NA NA 

0 500 500 NA NA NA 

0 70 2SO NA NA NA 

3 6,298 41,410 NA NA NA 

0 70 2SO NA NA NA 

0 soo soo NA NA NA 

0 70 2SO NA NA NA 

0 70 250 NA NA NA 

9 4,652 19,000 NA NA NA 

0 328 soo NA NA NA 

0 soo soo NA NA NA 

0 so so NA NA NA 

8 1,015 3,800 NA NA NA 

II I 3,416 I 41,410 I NA I NA NA 

0 I 3S3 I 500 I NA I NA I NA 

9 I 1,020 T 19,000 T NA I NA I NA 

2 47.5 Sl 10 Exceed Exceed 

2 710 740 2.000 Not Exceed Not Exceed 

2 18.5 21 100 Not Exceed Not Exceed 

2 14.5 IS IS Not Exceed Not Exceed 

• 
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• • 

December 2003 

TABLE 2-7(b) 

SUMMARY INFORMATION FOR CONSTITUENTS OF CONCERN (COCs) IN GROUNDWATER FOR AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

#of 
COCs #of Detects 

Samples 

Organics . 
1,2,3· Trimelhylbenzene 
1,2,4· Trimelhylbenzene 
Acetone 
Benzene 
n-Propylbenzene 
TPH 
1#6 Fuel Oil (CIO-C32)- ORO 
Diesel #I - ORO 
Diesel #2 - ORO 
Diesel (C7-C26) - DRO 
Gasoline (C6-CI4)- ORO 
Hydraulic Auid (CI2-C33)- ORO 

Kerosene - DRO 
Kerosene (C9-CI6)- DRO 
Mineral Spirits (C7-C I4) - ORO 
Mise TPH (CIO-C40)- ORO 
Motor Oil (CI6-C33)- ORO 
Stoddard Solvent - ORO 
lfPH (GCIFID) High Fraction - ORO 

ifPH (GCIFID) Low Fraction - ORO 
Summary of TPH Measurements 
rrPH-GRO 
TPH-DRO 
TPH-ORO 

Metals 
Arsenic 

Notes. 
ug!L: micrograms per liter 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
NA: Not available 
ND: Not detected 
N/A: Not applicable 

6 
14 
9 
30 
14 

10 
15 
15 
10 
10 
10 
15 
10 
10 
10 
25 
15 
I 

12 

22 
91 
55 

2 I 

GCIAD: Gas chromatograph/flame ionization detector 

Max. Detected: Maximum of only detected concentratons 

I 
I 
I 
8 
2 

0 
0 
0 
0 
3 
0 
0 
0 
0 
9 
0 
0 
0 
8 

II 
0 
0 

2 

Ratio Max. 
Detected to Max. Detected 

A ven12e Cone. (IJ2IL) 

2.0 3.4 
1.4 1.7 
1.2 60 
5.6 34 
7.2 31 

N/A ND 
N/A ND 
N/A ND 
N/A ND 
6.6 41,410 

N/A ND 
N/A ND 
N/A ND 
N/A ND 
4.1 19,000 
N/A ND 
N/A ND 
N/A ND 
3.7 3,800 

12.1 41AIO 
N/A ND 
N/A ND 

I 1.1 51 

Maximum: Maximum of detected concentratons and 112 detection limits for non-detected constituents 

Concentration 
Average Maximum MCL or Equivalen 

(uJl/L) (ug/L) (uJl/L) 

1.7 5 NA 

1.2 5 2.59 

48.9 250 121 

6.1 34 5 
4.3 31 5.27 

70 250 NA 

500 500 NA 

500 500 NA 

70 250 NA 

6,298 41,410 NA 

70 250 NA 

500 500 NA 

70 250 NA 

70 250 NA 

4,652 19,000 NA 

328 500 NA 

500 500 NA 

50 50 NA 

1,015 3,800 NA 

3,416 41,410 NA 

353 500 NA 

1,020 500 NA 

I 47.5 51 J 10 

• 
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• 
Well 

IMW-A1 

MW-A2 

IMW-A3 

• 
MW-A18 

IMW·A21 
B4SCMW·3A 

• 
July 2004 

TABLE 2-S(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Sampling Date 
Benzene Toluene Ethyl benzene 
ru!!IL) (u!!/L) (u!!/L) 

1/20/1990 630 <5 <IS 
6/S/1990 260 <5 <S 
1/10/1991 180 <5 10 
6/20/1991 <5 <5 <S 
7/6/1993 <S <5 <S 
4126/1994 <S <5 <S 
1/13/1995 <5 <5 <S 
12127/1996 7 <5 <S 
7/14/1997 <5 <5 <S 
1/29/1998 <5 <S <S 
1/5/1999 <5 <5 <S 

10/2212001 <S <S <S 
7/212003 <0.5 <5 I 
1120/1990 200 0 100 
6/5/1990 670 23 95 
1110/1991 450 10 90 
6/20/1991 40 <S <S 
7/6/1993 <5 <S <S 
1/20/1990 II <S 27 
6/5/1990 <S <S <5 

6120/1991 <S <5 <S 
7/6/1993 <5 <S 3 

4126/1994 7 <5 <S 
1113/1995 16 2 <S 

12127/1996 2 s <S 
7/14/1997 <5 <5 <S 
1/29/1998 20 34 <S 
1/5/1999 <S <5 <S 

. 1012212001 <S <5 <S 
6/26/2003 <I <5 <I 
1/20/1990 570 <S 1500 
6/5/1990 9 <S <S 
6120/1991 75 <S 8 
7/6/1993 <5 <5 I 
4126/1994 <S <S <S 
1/13/1995 <S <S <5 
12127/1996 <5 <5 <5 
7/1411997 <S <5 <S 
1/29/1998 <S <5 <S 
1/5/1999 <5 <5 <5 

6/26/2003 <I <S <I 
7/29/2003 <5 <5 <S 
6/5/1990 17 <S <S 
6/20/1991 <S <S <5 
7/6/1993 <5 <5 <S 
4126/1994 <5 <S <S 
I/13/199S <5 <S <S 

12127/1996 <S <5 <S 
7/14/1997 <S 19 13 
1/29/1998 <5 10 <5 
1/S/1999 <S <5 <5 

10/2212001 <5 <5 6.3 
7/212003 <I <5 <I 

Page I of 3 

Xylenes 
CuP/U 

26 
<IS 
10 

<IS 
<IS 
<IS 
<IS 
3 

<IS 
<IS 
<15 
<15 
2.1 
100 
145 
210 
<15 
2 

<IS 
<IS 
<15 

3 
36 
24 
21 

<IS 
80 
27 

<15 
<3 
330 
130 
<40 
<15 
<15 
<15 
<15 
<15 
<15 
<IS 
<3 
NA 
32 

<IS 
<IS 
<IS 
<IS 
79 
19S 
110 
54 

<IS 
<I.S 
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• TABLE 2·8(R) 
IUSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACI' 1, ST. LOUIS, MISSOURI . 

B4SCMW-3B 6/20/1991 <5 <5 <5 <IS 
7/6/1993 <5 <5 <5 <IS 
4/26/1994 <5 <5 <5 <IS 
1113/1995 <5 <5 <5 <IS 
12127/1996 <5 s <5 .44 
7/14/1997 <5 <5 <5 25 
1/29/1998 . <5 9 <S 24 
1/S/1999 <5 6 <5 <IS 

6126/2003 <I <S <I <3 
MW-AS 6/S/1990 36000 140 19000 3500 

1110/1991 7000 10 950 900 
7/6/1993 23000 <S 4 11000 

MW-A14 6/S/1990 28000 7SOO' 14000 75000 
1/10/1991 8000 900 2300 ISOO 

MW·AlS 6/S/1990 18000 600 19000 8000 
1110/1991 8700 400 2400 1000 
6/20/1991 180 <S <S 4S 
7/6/1993 S800 <S 16 315 

4/26/1994 IS20 <2S <2S 267 
1113/199S 756 106 14 26 
12127/1996 142 IS <S 2 
7/14/1997 129 6 <S <IS 
1129/1998 240 IS <S <IS 
115/1999 54 <S <S <IS 

6/13/2000 173 <S <S <IS 
4/3012002 42.2 <S <S <S 
7/212003 34 <30 <10 <30 

• MW-A22 6/S/1990 2000 IS 3000 3300 
1/10/1991 soo 250 300 200 
6/20/1991 <S <S <S 40 
7/6/1993 2 <S I <IS 
4/26/1994 <S <S <S <IS 
1113/1995 14 18 <S 19 

12127/1996 2 3 <S <IS 
7/14/1997 23 s <S <IS 
1/29/1998 <S <S <S <IS 
11/1/2002 2 <S 2.8 II 
3/20/2003 1.4 <S <O.S <I.S 

MW-A23 6/S/1990 25000 700 900 1000 
1110/1991 20000 1100 100 400 
6120/1991 ISO <S <S <IS 
7/6/1993 14SOO <S 2 960 
4/26/1994 37SS <25 <25 267 
1113/1995 1900 327 <10 209 

12127/1996 617 22 <S 7 
7/1411997 <5 <S <S <IS 
1/29/1998 <S <S <25 <IS 
11511999 2S <S <S <IS 

6/13/2000 <S <S <S <IS 
4/3012002 IS.2 <S <S <5 
7/212003 28 <S 0.64 2.6 

7/29/2003 29 <S <S NA 
MW-A24 6/S/1990 IOSOO <S 900 1300 

1110/1991 9000 40 90 ISO 
6120/1991 <S <S <S <IS 
7/6/1993 128 <S <S 128 
4/26/1994 <S <S <S <IS 
1113/199S 8 <5 <S 24 
12127/1996 3 s <S <IS 

• 7/14/1997 <S 13 <S <IS 
1/29/1998 <S <S <S <IS 
1/S/1999 <S <5 <S <IS 
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• 
July 2004 

TABLE 2·8(R) 
IDSTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

IMW-A25 6/S/1990 
6/20/1991 
7/6/1993 
4/26/1994 
I/13/199S 

12/27/1996 
7/14/1997 
1/29/1998 

MW-A26 1124/1990 
6/5/1990 
6/20/1991 
7/6/1993 
4/26/1994 
I/13/199S 
12/27/1996 
7114/1997 
1/29/1998 
115/1999 

MW-A27 1/24/1990 
6/S/1990 
6/20/1991 
7/6/1993 
4/26/1994 
1/13/199S 
12127/1996 
7/14/1997 
1111/2002 
7/29/2003 

MW-A28 6/S/1990 
6/20/1991 
7/6/1993 
4126/1994 
1/13/199S 

12/27/1996 
7/14/1997 
1129/1998 
11S/1999 

6/1312000 
4/30/2002 

MW-A29 6/S/1990 
6/20/1991 
7/6/1993 

4126/1994 
1113/1995 
12/27/1996 
7/14/1997 
1/29/1998 
11SI1999 

Note. 
< Less than detection limit shown 
ug/L: micrograms per liter 
NA: Not available 

<5 <5 <5 
<5 <5 <5 
4 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
14 s I 
IS 3 <5 
<5 <5 <5 
9 <5 <5 

<S <5 <5 
79 <5 20 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 

<O.S <5 <O.SO 
<5 <:S <5 

23000 10 2S 
2700 <5 <5 
7400 <5 <5 
2380 <2S. <2S 
2950 19 <5 
670 <5 3 
630 39 <5 
367 13 <5 
194 <5 <5 
64 <5 <5 
<2 2.8 <5 
<5 <5 <5 
<5 <5 <5 
68 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 
<5 <5 <5 

Page 3 of 3 

<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<15 
<IS 
<IS 
<IS 

3 
3 

<IS 
<IS 
<IS 
14S 
<IS 
<IS 
2 

<IS 
<IS 
<IS 
<IS 
<l.S 
NA 

6000 
30 
II 

<7S 
4 
7 

<IS 
<IS 
<IS 
<IS 
<5 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
<IS 
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TABLE 2-9(R) 

CALCULATION OF INDMDUAL EXCESS LIFETIME CANCER RISK (IEI,.CR) AND HAZARDARD QUOTIENT (HQ) FOR A FUTURE CONSTRUCTION WORKER 

AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST. LOUIS, MISSOURI 

Average 

COCs Soil Cone. 

(ug/lcg) 

1,2,3-Trimethylbenzene -
1,2,4-Trimethylbenzene -
Acetone 25 ----
Benzene 32,196 . ~- ··~ 

Ethyl benzene - 32,056 

~-Propylbenzene -
froluene 195,660 

Xylenes. Total 130,160 

Organics Total Risk 

TPH-GRO 57,836 -
TPH-DRO 2,500 --
TPH-ORO 16,875 

TPH Total Risk 

Antimony 4,005 --
Arsenic 19,018 

Bel)'lliwn 1,155 

k:obalt 9,885 

ropper 14,600 

Manganese 1,338,750 

Mercwy 121 

Nickel 23,075 -
Seleniwn 1,518 

Metals Total Risk 

CUMULATIVE RISK 

Notes. 
NA: Not available 
--: Risk evaluation was not perfonned. 
HI: Hazard index 
TPH: Total Petroleum Carbon 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organic 
uglkg: microgram per kilogram 
ug/L: microgram per liter 

July2004 

Accidental Ingestion of 
Dennal Contact \Wth Soil 

Soil 

IELCR HQ IELCR HQ 

- - -- -
- - - -
NA 8.72E-08 NA 9.20E-08 

4.65E-09 3.74E-03 5.17E-09 4.16E-03 

NA 1.12E-04 NA l.l4E-04 

- - - -
NA 3.41E-05 NA 3.79E-04 

NA 2.27E-05 NA 2.32E-05 

4.65E-09 3.91E-03 5.17E-O? 4.68E-03 

NA 9.57E-05 NA 2.63E-04 

NA 6.2413-06 NA 1.68E-05 

NA 8.50E-05 NA 2.1813-04 

NA 1.87E-04 NA 4.98E-04 

NA 1.16E-05 NA 3.88E-04 

4.74E-10 7.37E-05 1.50E-07 2.33E-02 

8.25E-10 6.7113-06 2.75E-10 2.2413-06 

NA 5.75E-04 NA 1.92E-04 

NA 4.2413-06 NA 1.41E-04 

NA 3.33E-03 NA 3.70E-03 

NA 4.69E-07 NA 2.34E-05 

NA 6.71E-07 NA 4.47E-05 

NA 3.53E-05 NA 9.41E-05 

l.JOE-09 4.04E-03 l.SOE-07 2.79E-02 

5.9SE-09 8.14E-03 t.SSE-07 3.31E-02 

Outdoor Inhalation of 
Dennal Contact \Wth 

Outdoor Inhalation of' . 

Vapors and P:utkulates 
Average Vapon;from . Sumof 

from Soil 
GWConc. Groundwater Groundwater IELCR 

IELCR HQ 
(ug/L) 

IELCR HQ IELCR HQ 

-- - 1.7 NA NA NA 3.33E-07 NA 
---- - 1.2 NA NA NA 3.50E-07 NA 

NA 2.06E-07 48.9 NA NA NA 9.93E-08 NA 

2.43E-08 3.45E-02 6.1 1.17E-09 9.45E-04 1.4713-12 2.09E-06 3.53E-08 
··-··· 

NA 9.20E-05 -- - -- - --- NA 

-- - 4.3 NA NA NA 7.93E-08 NA 

NA 1.98E-03 - -- --- -- --- NA 

NA 4.77E-04 - -- -- --- -- NA 

2.43E-08 3.70E-02 1.17E-09 9.45E-04 1.47E-12 2.95E-06 3.53E-08 

NA 3.13E-04 3,416 NA NA NA . 5.75E-04 NA 
--

NA 4.42E-06 353 NA NA NA 1.92E-03 NA 

NA- -
1.15E-06 1,020 NA NA NA 2.69E-06 NA 

NA · 3.19E-04 NA NA NA 2.50E-03 NA 

NA 4.65E-07 -- -- -- - -- NA 

2.6913-11 4.19E-07 47.5 NA NA NA NA 1.51E-07 

9.16E-13 1.34E-09 -- -- --- -- -- I.IOE-09 

9.1513-12 1.15E-05 - -- -- - - 9.15E-12 

NA 3.38E-07 - - -- - - NA 

NA 6.32E-04 - - -- - --- NA 

NA 1.85E-04 - - -- - --- NA 

1.8313-12 2.6713-06 - - -- -- - 1.83E-12 

NA 3.51E-06 -- -- --- - - NA 

3.88E-11 8.36E-04 NA NA NA NA 1.52E-07 

2.43E-08 3.82E-02 1.17E-09 9.4SE-04 1.47E-12 2.50E-03 1.87E-07 

• 
SwnofHQ 

(ID) 

3.33E-07 

3.50E-07 

4.85E-07 

4.33E-02 

3.18E-04 

7.93E-08 

2.39E-03 

5.23E-04 

4.66E-02 

1.2SE-03 

1.95E-03 

3.07E-04 

3.50E-03. 

4.00E-04 

2.34E-02 

8.95E-06 

7.78E-04 

1.46E-04 

7.67E-03 

2.09E-04 

4.80E-05 

1.33E-04 

3.28E-02 

8.29E-02 

The RAM Group 
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• 
TABLE2-10(R) 

COMPARISON OF RISK USING MAX DETECTED CONCENTRATION VS. AVERAGE CONCENTRATION FOR AREA 1: RUNWAY PROTECTION 

ZONE 

SoU 

COCs Average Cone:. 
Maximum 

Detected Cone. 
(uglkg) 

1,2,3-Trimethylbenzene ---
1,2,4-Trimethylbenzene --
Acetone 24.5 

Benzene 32,196 

Ethylbenzene 32,056 

n-Propylbenzene --
froluene 195,660 

Xylenes, Total 130,160 

Ors!anics Total Risk 

TPH-GRO 57,836 

TPH-DRO 2,487 

TPH.QRO 16.875 

TPH Total Risk 

Antimony 4.005 

Am:nic 19,018 

Beryllium 1,155 

Cobalt 9,885 

Copper 14,600 

Man1!311ese 1,338,750 

~ercury 121 

Nickel 23,075 

Selenium 1,518 

Metals Total Risk 
CUMULATIVE RISK 

Notes. 

* Includes all media, all complete pathways. 
NA: Not available 
- : Ratio cannot be calculated. 

(uglkg) 

-
---
73 

258,000 

663,000 

---
3,980,000 

2,970,000 

206,000 

--
117.000 

4,350 

44,800 

1,370 

11,600 

16,100 

2,580,000 

490 

28,700 

2,500 

BOEING, ST. LOUIS, MISSOURI 

Groundwater 

Average Cone:. 
Maximum 

(ug/L) 
Detected Cone:. 

(ugiL) 

1.7 3.4 

1.2 1.7 

48.9 60.0 

6.1 34.0 

- -
4.3 31.0 

- -
- -

3,416 41.410 

353 ~ 

1,020 19,000 

- -
47.5 51.0 

- -
- -
- -
- -
- -
- -
- -

-: Risk evaluation was not performed since no detect was observed in the media. 
ll'H: Total Petroleum Hydrocarboo 
GRO: Gasoline Range Organic 
ORO: Diesel Range Organic 
ORO: Oil Range Organic 
uglkg: microgram per kilogr.~rn 
ug/L: microgram per liter 
IELCR: Individual Excess Lifetime Cancer Risk 
HQ: Hazard Quotient 

SUM OF IELCR* SUMOFHQ* 

Average Maximum Average Maximum 

NA NA 3.33E-07 6.67E-07 

NA NA 3.50E-07 4.96E-07 

NA NA 4.85E-07 1.27E-06 

3.53E-08 2.80E-07 4.33E-02 3.45E-01 

NA NA 3.18E-04 6.58E.03 

NA NA 7.93E-08 5.72E-07 

NA NA 2.39E-03 4.86E-02 

NA NA 5.23E-04 1.19E-02 

J.SJE-08 2.80E-07 4.66E-02 4.12E-Ol 

NA NA 1.25E-03 9.37E-03 

NA NA 1.95E-03 NA 

NA NA 3.07E-04 2.16E-03 

NA NA J.SOE-03 l.lSE-02 

NA NA 4.00E-04 4.35E-04 

1.51E-07 3.53E-07 2.34E-02 5.51E-02 

l.lOE-09 3.27E-IO 8.95E-06 1.06E.05 

9.15E-12 1.07E-ll 7.78E-04 9.12E-04 

NA NA 1.46E-04 1.61E-04 

NA NA 7.67E-03 1.48E-02 

NA NA 2.09E-04 8.45E-04 

1.83E-12 2.28E-12 4.80E-05 ~.98E-05 

NA NA 1.33E-04 2.19E-04 

l.S2E-07 3.54E-07 3.28E-02 7.26E-02 

1.87E-07 6.34E-07 8.29E-02 4.96E-Ol 

• 

The RAM Group 



• 

• 

• 

1 • MW-/1\1.5 

ooo 

RFl Shallow Boring 

A RFl Shallow Boring!femp. Piezometer 

A RFABoring 

8 Abandoned Shallow Piezometer 

8 Abandoned Shallow Well 

P:11_Gis\3250035046\apr\ftgureslrtsk_fig2-1_031205.apr 

6. 

0 

---

DO 

RFl Deg> Boring/ 
Temp. Piezometer 
UST Closure Sample 
Jet Fuel Line 
Abandoned Fuel Line 
UST 
SWMU 
Other Area 

3 

.&a40E2 

AB40S1 

c:=J 

--
AB42N1 

Figure 2-1 
Exposure Area 1: 1-------------...... Runway Protection Zone, 

Drawn by: KLC Approved by: 

Checked by: Date: December 5, 2003 

Risk Assessment & 
Management Group, Inc. 

Boeing Tract 1 South 



A RFI Shallow Boringffemp. Piezometer 

A RFABoring 

• Abandoned Shallow Piezometer 

• Abandoned Shallow Well 

P:\1_Gls\3250035046\apr\ligui'8Sirisk_fig2-2_031205.apr 

... 
D 

--

1 

RFI De9> Boring/ 
Temp. Piezometer 

.&a4oE2 
AB40S1 

[ :J 

Drawn by: KLC Approved by: 

UST Closure Sample Checked by: Date: December 5, 2003 
Shallow Groundwater Isopleth 1 ---------------1 Jet Fuel Line • 
Abandoned Fuel Line 
UST 
SWMU 
Other Area 

Risk Assessment & 
Management Group, Inc. 

Figure 2-2 
Shallow Groundwater 

Isopleth Map for Area 1: 
Runway Protection Zone, 

Boeing Tract 1 South 



600.000 

~ 500.000 
:I I 400.000 .. 
~ 300.000 
c 
~ 200.000 

8 100.000 

15.000 

~13.000 

g-11.000 
c ,g 9.000 
E c 7.000 .. 
g 5.000 
0 1/ 

I 
I 

i 
' ! 

4{ i 

1\ 
I \ ! 

i I 

i 

" 
! 

IL\ 

: 

•: I 
0 

3.000 

250.000 

.. ~ 200.000 
:I· c 
0 150.000 

~ 
i 100.000 
u c 
0 
0 50.000 

I 

! 

; I i j 

I i i 
' ! I 
I 

I i I 
i ' 

! I 
! 

I i I 

I 

I ! 
i 

I I 
; I 
I ! 

: 
i 
i 
I 

I 
I 
I I 

I 

BENZENE CONCENTRATION 

I 

i i i I ! I 
' I 

' ! I I i l 

i i ' ! l I 

I I l I 1 ; L ' 

I I i J J 
I ! i I I ' i I I I 

i I I ! I i I 

ETHYLBENZENE CONCENTRATION 

I ' I 

I ' ' I I 

! I I l I I ! I 
I 

i I I 
I I i I I ""'1'-i-I i 

Sampling Date 

MTBE CONCENTRATION 

I I 
I 

: 

I 
I ! I 

I 
i ! I 

I 

' ' I _I i 

TOLUENE CONCENTRATION 

3.000 

2.900 

i 2.800 

.:. 2.700 
c 2.600 0 

1 · ·r- ·-r ''!'" f"'}'' f .. T l' " 

I j l 
' i I I ! ! 

I I 

I 
I I 

~ 2.500 
2.400 .. 

() 2.300 c 

I 

i 
i 

0 2.200 0 
2.100 I I j 

I I 

·TOTAL XYLENES CONCENTRATION 

24.500 

22.000 

~19.500 
:I 
"C17.000 
,g 14.500 .. 
~ 12.000 

~ 9.500 
c 
0 7.000 
0 

4.500 

2.000 

i 
i 
I 
l .. ! 

~· I 

I .-"' I / j 

i ! i ~ ' 

~ 0 - - N M ~ ~O- ~ ~- ~ ~ ~O 
0 ~ ~ ~ ~ ~ ·- 8 ° ~ 8 

Sampling Date 

DEPTH TO GROUNDWATER 

i 
.. , - . ·- ! T 

' i i I I 
I I 
l 
1 
I I 

l ! 
I I 
I I 
I l 

; 

I 
! ! 

I 
i 
I I 

! I 
I 

' : " ' 
I r--..... ' I 

7_00 ~-.-,----,,-..,.--.--,.-..Bfo lll'":u.lll.lil "'""fili:III""'~'JIW: lnt•;crval!lllf'=.ll. Olt.llf-•ft.u..,.-,
1 
--:~;-~-;--r-r-.--, 

7.74 +---+--+---'1--!--1--+-+--+--+-1-+--l--+-+--il:-+-+-+-1-+--1 
I 

I 
g 8.48 i-+-t--11-+--+-+-+-+-+-1-+--+-+-+-+-+--11-+--+-t--1 = i 
~ 9.21 +---+--+-1-+--l--+-+--+--+-1-+--1--+-+--111-+-+-+-1-+--1 

I I I 
9.95 +--....1.!---!--+--+. -1-+-+--1!-+--+---+-1--tl-+-!-+--t---'1-+--t--t--1 

I i I I I I ! 
10.69 +--+--+-1-+--t--+-+--+--+-1-+--t--+-+--+--+-i-+--+--+--1 

~ ~ ~ ~ § ~ 

----- = MCUGroundwater standard/Average Groundwater Depth X =PSH 

Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points. 

ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line 
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FIGURE 2-3(c)(R) GROUNDWATER DATA COLLECTED AT MW-AIS 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOillS, MISSOURI 
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FIGURE 2-3(d)(R) GROUNDWATER DATA COLLECTED AT MW-A22 
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI 
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ATTACHMENT 2-A(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1 RUNWAY PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is. the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Area 1 (at its closest point) is about 2,700 ft from Coldwater Creek, therefore it is not 
within ~ mile of a surface water resource. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? · 

No, the area is entirely paved. 

4. Has a process (operational) ~ischarge or storm water permit not been issued for the site? 

Yes, site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationillly important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 
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ATTACHMENT 2-B(R) 

ECOLOGICAL RISK ASSESSMENT- AREA 1 RUNWAY PROTECTION ZONE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, shallow groundwater impact has been observed within this Area. 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes, some migration of impacted groundwater has occurred, but impact is delineated 
within the boundaries of the Area. 

lc. Does groundwater from the site discharge into ecological receptor habitat? 

1. 

2a. 

Yes, ultimately into Coldwater Creek. 

Could contaminants associated with the site reach ecological receptors via groundwater? 

No, although groundwater impact has been observed, it is delineated within the 
boundaries of the specific Area, and Coldwater Creek is located about 2, 700 feet to the 
northeast of Area I. · 

Is NAPL present at the site? 

Yes, it is measureable in one monitoring well (0.04 foot thick in 312004), and a sheen in 
two other monitoring wells .. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No, the closest ecological receptor is Coldwater Creek located about 2, 700 feet from the 
Area. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b . Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved, thereby limiting any possible contact. Also, surficial soil is not 
impacted within this Area. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No chemicals are on the surface. COCs in surficial soil if present .are not of concern for 
ecological receptors since the area is paved and likely to stay so. 

4b. Are potential ecological receptors on the site? 

No, the site is paved, and located within a commercial area. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes . 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

No, the site is paved. 

5. Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, in shallow subsurface soils. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

6d. 

No, the site is paved. 

Do contaminants found on the site bioaccumulate? 

Some metals may bioaccumulate but since ecological receptors are not likely to come in 
contact with soil, the bioaccumulation is unlikely. 
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6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features. on or within a Yz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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3.1 INTRODUCTION 

SECTION 3.0 
AREA 2: DEMOLISHED AREA 

The Demolished Area is located in the southern portion of the Facility, adjacent to and south of 

the Norfolk and Western Railroad Company railroad tracks and Banshee Road (see Figure 3-1) . 

This section describes the constituents found in this Area, the exposure model, the evaluation of 

the current and future risk to human health and the environment, and conclusions based on the 

results of the risk evaluation. 

3.2 DESCRIPTION OF AREA 

The Demolished Area is approximately 900 feet long by 750 feet wide. Within this Area are six 

buildings (four of which have been demolished), portions of two buildings, and a parking lot. 

The Area is currentl~ paved. Under future construction plans, the remaining buildings are due to 

be demolished; however, it is not known whether new buildings will be constructed in the Area. It 

is anticipated that whatever the future building arrangements, the remainder of the Area will 

continue to be paved. For the purposes of this risk evaluation, Area 2 was further subdivided into 

three Sub-areas; 2A, 2B, and 2C (see Figure 3-1), to (i) reduce the size of the exposure units 

evaluated, and (ii) to evaluate the risk from specific sources. A brief description of the 

Sub-areas follows : 

• Sub-area 2A: This is the smallest of the three Sub-areas consisting of the western 

portion of Area 2 and covers an area of 3.03 acres. The primary chemicals that 

exceeded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 2B: This is the largest of the three Sub-areas consisting of the middle 

portion of Area 2 including SWMU 17 and covers an area of 4.48 acres. The 

primary chemicals that exceeded screening criteria in this Sub-area were VOCs, 

TPH, and metals. 

• Sub-area 2C: This is the intermediate sized Sub-area cons1stmg of the 

eastern/southeastern portion of Area 2 and covers an area of 3.88 acres. The 

primary chemicals that exceeded screening criteria in this Sub-area were VOCs 

and TPH. 

3.2.1 Potential Sources within Area 

The following SWMU' s (see Figure 3-1) were identified in the Sub-areas during the RF A 

investigation (SAIC, 1995): 

Sub-area 2A 

• SWMU9: 

• SWMU 15 : 

• SWMU27: 

September 2004/ Area 2 

Six 750-gallon waste nitric acid and hydrofluoric acid ASTs (Hl, H2, H3, 
H4, H5, and H6); 
One 4,380 gallon waste jet fuel UST (B31 ); and 

Storage area for ten 55-gallon drums, containing waste hydrofluoric and 

nitric acid plastic scrubber saddles . · 
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• Additionally, Airport Terminal Services, Inc. had a tank farm located on Airport property at 5310 
Banshee Road immediately west (upgradient) of Sub-area 2A, which contained 14 gasoline USTs 
with capacities of 1,000 gallons to 20,000 gallons. The tank farm has been closed and the USTs 
removed. 

• 

• 

Sub-area 2B 

• SWMU 1: 

• SWMU2: · 

• SWMU 16: 

• SWMU 17: 

• SWMU25: 

Two 10,000-gallon waste sodium hydroxide aboveground storage tanks 
(ASTs) (Hl9 & H20); 
Three 850-gallon waste nitric acid and hydrofluoric acid ASTs (H12, Hl3, 
& Hl4); 
MEK and MffiK recycling/recovery unit; 
PCE recovery unit; and 
Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of 
waste solvents, paints, and oils. 

Additionally, there were two 15,000-gallon fuel oil ASTs formerly located in Sub-area 2B just 
west of Building 48A and north of Building 48, which had distribution lines running east-west 
along the south side of the former Building 51 and into the former Building 53 (MACTEC, 2004). 

Sub-area 2C 

There are no SWMUs in Sub-area 2C. However, a petroleum pipeline (carrying jet fuels JP-5 and 
JP-8) traversed Sub-area 2C to the east of Building 45 and is connected to a tank farm near 
Building 41located to the east (outside of Area 2). 

USTs 

Three USTs (see Table 3-1) have been identified within this Area, ranging in size from 335 
gallons to 6,000 gallons. The contents of the USTs were diesel, solvents, and waste jet fuel. Two 
of the USTs are located in Sub-area 2A and one in Sub-area 2C. 

Two jet fuel pipelines were located o·utside of the Area 2 along the north side of Banshee Road. 

Hence, within Area 2 we anticipate the impact to be primarily petroleum hydrocarbons and 
VOCs. 

3.2.2 Soil Stratigraphy within Area 

One hundred soil borings have been advanced in Area 2 (see Table 3-2 for additional 
information). Based on the soil boring logs, the soil stratigraphy within this Area is silty clay 
from approximately 0.5 feet bgs to 20 feet bgs, below which is clay. For additional details, refer 
to MACTEC, 2004. Bedrock is found in this Area at approximately 75 feet bgs, which consists 
of a low permeability shale. No karst features have been identified in this Area. For the 
calculation of risk to indoor inhalation, a soil source average depth for each of the Sub-areas was 
used as noted below (See Table 1-9): 

• Sub-area 2A: 4.3 feet (131 em) 
• Sub-area 2B: 5.6 feet (171 em) 
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• Sub-area 2C: 5.1 feet (155 em) 

Since the calculated average depth to soil source was deeper than the average groundwater depth 
for Sub-area 2C, the average depth to groundwater (5.1 feet) was conservatively used as the 
average depth of soil source. 

3.2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 
zone is to the southeast (see Figure 3-2), towards Area 3, the airp<;>rt runway, and eventually 
Coldwater Creek located 2,500 feet (at its closest point) from the Area. The depth to shallow 
groundwater in this Area ranges from 4 to 9 feet bgs~ To evaluate risk to indoor inhalation, an 
average depth to groundwater f~r ea~h of the Sub-areas was used as noted below (see Table 1-
13): 

• Sub-area 2A: 
• Sub-area 2B: 
• Sub-area 2C: 

6.6 feet (201 em) 
6.6 feet (201 em) 
5.1 feet (155 em) 

Since no monitoring wells were monitored for groundwater depths in Sub-area 2A, the average 
depth to groundwater in the adjacent Sub-area 2B was used. One deep monitoring well (MW-
11D) is located within Sub-area 2B and screened from 64 - 74 feet bgs. The stabilized 
groundwater depth in the deep well (MW-110) is consistently between 21 and 24 feet bgs . 

3.3 LAND USE 

3.3.1 Current Land Use 

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is 
being used as an industrial facility. However, Boeing intends to vacate the Area during'2005, at 
which point the remaining buildings may be demolished. 

3.3.2 · Future Land Use 

In the future, it is anticipated that as part of the St. Louis Airport redevelopment plans, the current 
buildings· located within the Area will be demolished;. however, it is not known whether a 
building will be constructed in the Area in the future (personal communication, St. Louis 
Airport). Hence, conservatively we have anticipated that a building will be constructed, and that 
it will encompass the impacted areas of the site (i.e., those areas where soil and groundwater 
concentration information is available). This new building will be a non-residential structure 
without a basement. · 

3.4 AVAILABLE DATA 

The following gives an overview of the available data within the Area: 

• Twenty-two monitoring wells are located within this Area of which 13 are active (none 
of 5 in Sub-area 2A, 11 of 11 in Sub-area 2B, and 2 of 6 in Sub-area 2C) (see Table 3-3 
for monitoring well information). · 
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• Recent groundwater sampling (since 1998) has been completed at 12 wells (none in 
Sub-area 2A, 11 in Sub-area 2B, and 1 in Sub-area 2C). 

• Forty-eight soil borings completed as piezometers exist within this Area, and have been 
sampled at least once for groundwater since 1998 (5 in Sub-area 2A, 32 in Sub-area 2B, 
and 11 in Sub-area 2C). 

• Five temporary piezometers were installed during 2004 to obtain groundwater samples 
for speciation and fractionation of total petroleum hydrocarbons (TPH) ( 1 in Sub-area 
2A, 4 in Sub-area 2B, and none in Sub-area 2C). 

• A total of 119 soil samples have been collected within this Area from 78 soil borings 
since 1988 (32 samples from 15 borings in Sub-area 2A, 76 samples from 52 borings in 
Sub-area 2B, and 11 samples from 11 borings in Sub-area 2C) (see Apj>endix C-1). 

3.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

3.5.1 Soil 

Soil samples were analyzed during the various investigations conducted within the Area for a 
comprehensive list of constituents that included VOCs, TPH, and metals. Laboratory methods 
that were used include SW 846 Methods 3546/DRO, 6010, 7060, 7421, 7471, 7740, 8015, 8021, 
8240, 8260, OA1, and OA2. Appendix C-1 includes a comprehensive table of ~he soil sample 
results for those constituents detected at least once. PCBs and SVOCs including PAHs were 
analyzed in pre-1998 samples from this Area but all were found to be non-detect. These data are 
not included in Appendix C-1. This is generally consistent with the identified potential sources 
within the Area; and therefore, PCBs and SVOCs will not be quantitatively evaluated. 

The following 50 constituents were detected in at least one soil sample from depths less than or 
equal to 20 feet bgs. 

TOTAL METALS/INORGANICS VOCsfi'PH 
Aluminum Lead 1, 1-Dichloroethene Naphthalene 
Antimony Magnesium 1,2-Dichloroetherie (total) n-Butvlbenzene 
Arsenic Manganese 1 ,2,4-Trimethylbenzene n-Propylbenzene 
Barium Mercury Acetone o-Xvlene 

Bervllium Nickel Benzene p-lsooroovltoluene 
Cadmium Potassium cis-1 ,2-Dichloroethene sec-Butvlbenzene 
Calcium Selenium Chloroethane Tetrachloroethene 

Chromium Silver Dichlorodifluoromethane Toluene 
Cobalt Sodium Ethyl benzene trans-1 ,2-Dichloroethene 
Copper Thallium Isopropyl benzene Trichloroethene 
Fluoride Vanadium m,p-Xylene Xylenes, total 

Iron Zinc Methyl ethyl ketone Vinvl chloride 
Methylene chloride TPH (21 types) 
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Data for these constituents are presented in Appendix C-1 and were segregated into data for each 
Sub-area. This segregated data was used to (i) identify the chemicals to be included in the risk 
assessment, and (ii) calculate the representative concentrations. The specific steps are discussed 
below: · 

Step1: The Area 2 soil data was segregated into three parts for Sub-areas 2A, 2B, and 2C. 

Step 2: The data for each Sub-area was divided into data applicable for estimating exposure to 
the non-residential worker and the construction worker. For the non-residential worker, soil data 
above the average depth of water table was used since concentrations below the water table 
would not contribute to indoor inhalation. The depth to groundyvater was ·estimated as the 
average of the four quarterly measurement events between December 2003 and June 2003. See 
Table 1-13 for depth to groundwater for the monitoring wells measured in these Sub-areas. For 
construction worker, data up to 20 ft bgs (assumed depth of construction) was used. Table 3-4 
presents a listing of the soil samples used in the risk calculations. 

Step 3: The maximum detected concentrations of metals wttre compared with the background 
levels. . Metals whose maximum detected concentrations did not exceed the background levels 
were eliminated from further consideration. 

Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also 
eliminated. Calcium and iron were not considered since they are ubiquitous in nature and have 
no known sources in this Area. Magnesium and fluoride were not considered because toxicity 
and physical/chemical values were not available . 

The result of applying the above steps to the three Sub-areas and two receptors is discussed 
below. Tables 3A-5(a)- (c), 3B-5(a)- (c), and 3C-5(a)- (c) present the soil constituents average 
concentrations. 

3.5.1.1 Sub-area 2A 

Non-residential Worker 

Tables 3A-5(a:) - (c) for the non-residential worker presents the data for constituents in soil 
samples collected at or above a depth of 6.6 feet bgs (average depth of groundwater table). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadium (see Table 3A-5(c)). 

Based on this _evaluation, the following 17 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3A-5(a)­
(c): 

TOTAL METALS/INORGANICS VOCsffPH 
Antimony Copper Benzene Methylene Chloride 
Arsenic Mercury Dichlorodifluoromethane Tetrachloroethene 

Bervllium Nickel Ethyl benzene Toluene 
Cadmium Zinc Xylenes, total TPH (16 types) 

Cobalt 

September 2004/Area 2 3-5 The RAM Group 



• 

• 

• 

Construction Worker 

Tables 3A-5(a)- (c) for the construction worker presents the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Area are included in Tables 3A-5(a)- (c). 

Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and include aluminum, barium, chromium, manganese, 
potassium, sodium, and vanadium (see Table·3A-5(c)). 

Based on this evaluation, the following 18 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are presented in Tables 3A-5(a) -
(c): 

TOTAL METALS/INORGANICS VOCstrPH 
Antimony Cobalt Benzene Tetrachloroethene 
Arsenic Copper Dichlorodifluoromethane Toluene 

Beryllium Mercury Ethyl benzene Trichloroethene 
Cadmium Nickel Methylene chloride TPH (16 types) 

Zinc Xvlenes, total 

3.5.1.2 Sub-area 2B 

Non-residential Worker 

Tables 3B-5(a) - (c) for the non-residential worker present the data for constituents in soil 
samples collected above the groundwater table. Tables 3B-5(a) - (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 6.6 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this evaluation, the following 33 constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3B-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCstrPH 
Antimony Manganese Acetone n-Proovlbenzene 
Arsenic Mercury cis-1 ,2-Dichloroethene p-Isopropy !toluene 

Bervllium Nickel Chloroethane sec-Butvlbenzene 
Chromium Selenium Ethyl benzene Tetrachloroethene 

Cobalt Zinc Isopropyl benzene Toluene 
Copper Silver Methyl ethyl ketone trans- I ,2-Dichloroethene 

Cadmium Thallium Methylene chloride Trichloroethene 
Naphthalene Vinyl chloride 

n-Butylbenzene Xylenes, total 
TPH (17 types) 

September 2004/Area 2 3-6 The RAM Group 



• 

• 

• 

Construction Worker 

Tables 3B-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth of 20 feet bgs in this Sub-area are included in Tables 3B-5(a)- (c): 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see 
Table 3B-5(c)). 

Based on this ·evaluation, the following 37 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction work~r. and are presented in Tables 3B-5(a) -
(c): 

TOTAL METALSIINORGANICS VOCsJTPH 
Antimony Manganese 1, 1-Dichloroethene n-Propylbenzene 
Arsenic Mercury 1 ,2,4-Trimethylbenzene a-Xylene 

Beryllium Nickel Acetone p-lsopropyltoluene ' 
Cadmium Selenium cis-1 ,2-Dichloroethene sec-Butylbenzene 
Chromium Silver Chloroethane Tetrachloroethene 

Cobalt Thallium Ethylbenzene Toluene 
Copper Zinc Isopropyl benzene trans-1 ,2-Dichloroethene 

m,p-Xylene Trichloroethene 
Methyl ethyl ketone Vinyl chloride 
Methylene chloride Xylenes, total 

Naphthalene TPH (17 types) 
n-Butylbenzene 

3.5.1.3 Sub-area 2C 

Non-residential Worker 

Tables 3C-5(a) - (c) for the non-residential worker present the data for. constituents in soil 
samples collected above the groundwater table. Tables 3C-5(a) - (c) present the data for soil 
samples collected in this Sub-area at or above a depth of 5.1 feet bgs. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-S(c)). 

Based on this evaluation, the following 1 constituent was considered for quantitative risk 
evaluation for soil exposures to the non-residential worker, and is presented in Table 3C-S(b): 

VOCsJTPH 
TPH (7 types) 
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Construction Worker 

Tables 3C-5(a)- (c) for the construction worker present the data for constituents in soil samples 
collected above the typical construction depth. To be conservative, soil samples collected at or 
above a depth·of20 feet bgs in this.Sub-area are included in Table 3C-5(a)- (c). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include lead (see Table 3C-5(c)). 

Based on this evaluation, the following 6 constituents were considered for quantitative risk 
evaluation for soil exposures to the construction worker, and are also presented in Tables 3C-5(a) 
and (b): 

VOCsffPH 
Benzene Toluene 

Ethvlbenzene Xylenes, total 
Methylene chloride TPH (15 types) 

3.5.2 Groundwater 

Ground water samples were analyzed during the various investigations for a comprehensive list 
of constituents that included VOCs, P AHs, T~H. · metals, and cyanide. Typical laboratory 
analysis methods that were used include SW-846 Methods 3510/DRO, 3550/DRO, 6010, 7060, 
7421, 7470, 7471, 7740, 8021, S240, 8260, OA1, and OA2. In 2004, additional sampling of 
groundwater was performed to speciate and fractionate TPH using Texas Methods TX1005 and 
TX1006 and SW-846 Method 8260. Appendix C-2 includes a comprehensive list of the 
groundwater analytical data that were detected in at least one sample. 

Of the various constituents analyzed in groundwater, the following 34 constituents were detected 
in at least one groundwater sample: 

TOTAL METALS VOCsffPH 
Arsenic 1,1,1-Trichloroethane Naphthalene 
Barium 1,1-Dichloroethane n-Butylbenzene 

Cadmium 1, 1-Dichloroethene n-Propylbenzene 
Chromium 1 ,2,3-Trimethylbenzene p-lsopropvltoluene 

Lead 1 ,2,4-Trimethylbenzene sec-Butylbenzene 
Selenium 1,2-Dichloroethene· (total) tert-Butylbenzene 

Acetone Tetrachloroethene 
Benzene Trichlorofluoromethane 

cis-1 ,2-Dichloroethene Toluene 
Ethyl benzene trans-1 ,2-Dichloroethene 

Isopropyl benzene TricWoroethene 
Methyl tertiary-butyl ether Vinyl chloride 

Methylene Chloride Xylenes, total 
Methyl isobutyl ketone TPH (23 types) 
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The data from Appendix C-2 was segregated into data for each Sub-area and further screened for 
potential exposures to the non-re.sidential worker and construction worker. Table 3-6 presents the 
list of samples used in the risk calculations. 

3.5.2.1 Sub-area 2A 

Tables 3A-7(a) -(c) present the data for constituents detected at least once in groundwater in 
Sub-area 2A. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further consideration and included ethylbenzene, methyl ter­
butyl ether, methylene chloride, tetrachloroethene, toluene, xylenes (total), barium, and 
chromium. 

The remaining constituents are listed in Tables 3A-7(a)- (c) and consist of 1 VOC, 2 metals, and 
TPH. These constituents are listed in the following table: 

TOTAL METALS VOCsffPH 
Arsenic Benzene I TPH (15 types) 

Cadmium I 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. · 

Within Sub-area 2A, six groundwater sampling points exist, which have been sampled recently. 
Additionally, there are three historic groundwater monitoring w~lls in Sub-area 2A, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990) . 

3.5.2.2 Sub-area 2B 

Tables 3B-7(a) -(c) present the data for constituents detected at least once in groundwater in 
Sub-area 2B. Constituents for which the target level criteria exceeded ~he maximum detected 
concentration were eliminated from further consideration and included .1, 1-dichloroethane, 1,1, 1-
trichloroethane, acetone,. ethylbenzene, isopropylbenzene, methylene chloride, methyl isobutyl 
ketone, p-isopropyltoluene, tert-butylbenzene, trichlorofluoromethane, xylenes (total), barium, 
chromium, lead, and selenium. · 

The remaining constituents are listed in Tables 3B-7(a)- (c) and consist of 15 VOCs, 2 metals, 
and TPH. These constituents are listed in the following table: 

TOTAL METALS VOCsffPH 
Arsenic 1, 1-Dichloroethene n-Propylbenzene 

Cadmium 1 ,2,3-Trimethylbenzene sec-Buty1benzene 
1 ,2,4-Trimethylbenzene Tetrachloroethene 

Benzene Toluene 
cis-1 ,2-Dichloroethene trans-1 ,2-Dich1oroethene 

Methyl tertiary-butyl ether Trichloroethene 
Naphthalene Vinyl chloride 

n-Butylbenzene TPH (16 tvoes) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. 
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• Within Sub-area 2B, 47 groundwater sampling points exist, which have been sampled recently. 

• 

• 

There are no historic groundwater monitorin.g wells in Sub-area 2B (see Table 3-8 for historic 
data back to 1990). 

3.5.2.3 Sub-area 2C 

Tables 3C-7(a) - (c) present the data for constituents detected at least once in groundwater in 
Sub-area 2C. Constituents for which the target level criteria exceeded the maximum detected 
concentration were eliminated from further.consideration and included ethylbenzene, methyl ter­
butyl ether, toluene, and xylenes (total). 

The remaining constituents are listed in Tables 3C-7(a) and (b) and consist of 1 VOC and TPH. 
These constituents are listed in the following table: 

VOCstrPH 
Benzene I TPH (16 types) 

I 

Based on this evaluation, the constituents listed al;x>ve were considered for quantitative risk 
evaluation for ground water. · 

Within Sub-area 2C, 12 groundwater sampling points exist, which have been sampled recently. 
Additionally, there are three historic groundwater monitoring wells in Sub-area 2C, which have 
not been sampled recently (see Table 3-8 for historic data back to 1990). To demonstrate the 
overall concentration trend, concentration vs. time plots for BTEX have been developed for one 
of these monitoring wells, MW-A13 (see Figure 3-3) for which historic data is available. This 
evaluation of the overall concentration trend indicates that concentrations are decreasing. 

3.6 FREE PRODUCT 

Table 3-9 presents the historic free product thicknesses measured in monitoring wells in Area 2. 
The table also compares the measured depth to water table and the screened interval. Note during 
periods when the depth to groundwater is above the screened interval, free product should not be 
detected. Table 3-9 identifies the monitoring wells in each Sub-area and those that had free 
product at installation. and th.ose that detected free product since 1992. 

Based on the data, no free product has been documented in Sub-area 2A since 1990. The 
foll.owing monitoring wells in Sub-areas 2B and 2C have had measurable free product present 
since 1992: 

• Sub-area 2B: MW-lOS; and 
• Sub-area 2C: MW-A10 and MW-A13. 

Table 3-9 presents the historic free product thicknesses for Area 2 wells, which can be 
sununarized as follows: 
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Sub-area2A 

• MW-A19 had sheen or no free product during the last 6 measurements from January 14, 
1990 to December 27, 1994. The screened interval was 2.5-12 feet bgs. During the 
seven measurements from September 9, 1993 to December 26, 1996, the groundwater 
level was below the top of the screened interval. 

Sub-area2B 

• MW -9S had sheen or no measurable free product during the last 10 measurements from 
February 21, 2001 to June 27, 2003.· The screened interval was 6-16 feet bgs. During all 
of the measurements, the groundwater level was above the top of the screened interval; 
however, monitoring wells MW-lOS and TP-6 are located downgradient to the northeast 
approximately 45 feet and 115 feet away, respectively. These two wells are discussed in 
next two bullets; 

• MW-lOS had sheen during 6 of the last 8 measurements from February 20, 2001 to May 
4, 2004. Measurable free phase.product was present March 5, 2002 (0.02 feet) and May 
4, 2004 (0.01 feet). The screened interval was 5-15 feet bgs. During all of the 
measurements, the groundwater level was below the top of the screened interval; and 

• TP-6 had sheen or no free product during the last 8 measurements from September 5, 
2001 to June 17, 2003. The screened interval was 6-16 feet bgs. During three of the 
eight measurements, the groundwater level was above the top of the screened int~rval. 
The depth to groundwater vs. the top of the screened interval did not seem to make a 
difference, as both sheen and no free product were documented during measurements 
where the groundwater depth was above or below the top of the screened interval. 

Sub-area2C 

• MW-A10 had one measurement each of sheen or 0.01-foot of free product during the last 
15 measurements from September 23, 1993 to March 31, 1997. The other 13 
measurements indicated no free product present, including 2 of the last 3 measurements. 
The screened interval was 4.5-14.5 feet bgs. During the last four measurements, the 
groundwater level was below the top of the screened interval with free product· 
thicknesses from oldest to most recent of 0.0 1-foot, none, sheen, and none; 

• MW-A12 had no free product present during the last 15 measurements from February 1, 
1990 to September 28, 1995. The screened interval was 4.5-14.5 feet bgs. During six of 
the last 14 measurements, the groundwater level was below the top of the screened 
interval, with no free product thicknesses during any of the measurements, whether the 
water depth was above or below the top of the screened interval; and 

• MW-Al3 had sheen or no free product during last 23 measurements from November 15, 
1996 to November 5, 1998. The screened interval was 4.5-14.5 feet bgs. During the 42 
measurements from August 11, 1993 to November 5, 1998, the groundwater level was 
below the top of the screened interval. 

Based on the above, following are the key conclusions: 
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• No measurable free product bas been detected in any of the wells since 1996 except for 
two measurement in MW-108 of0.02 ft (3/5/2002) and 0.01 ft (5/4/2004). Thus, there is 
no significant evidence of a free product plume. Sheen is indicative of very localized 
impacts. 

• Dissolved BTEX concentrations have shown a generally decreasing trend. Thus, there is 
no evidence of an expanding dissolved phase plume. 

3. 7 EXPOSURE MODEL 

3.7.1 Current Conditions for Sub-areas 2A, 2B, and 2C 

Boeing currently has commercial workers within Area 2; however in the very near future, Boeing 
will shut down their operations at which point there will be no workers on-site. Hence the risk 
and exposure to these workers will not be quantified. The only receptor under current conditions 
would be the visitor/maintenance worker to the Area. As the exposure duration for the 
visitor/maintenance-worker is (i) small relative to the on-site non-residential worker, and (ii) site 
conditions will change in 2005, the risk from any soil or groundwater impact will not be 
quantitatively evaluated for the visitor/maintenance worker. 

3.7.2 Future Conditions for Sub-areas 2A, 2B, and 2C 

Under future conditions, the land use is anticipated to remain non-residential, and a building may 
be constructed within this Area. Exhibit 3-1 presents the EM for the future non-resident. 

EXIDBIT 3-1. EM FUTURE ON-SITE NON-RESIDENTIAL WORKER 

(SUB-AREAS 2A, 2B, AND 2C) 
Scenario, Receptor, and Pathways I CorNC Justification Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact 
with surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remain 
so; therefore, ingestion of surficial soil is 
unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Subsurface Soil identified in soil within this Area. A building 

could be constructed above the impacted 
areas, hence this pathway is complete. 

Indoor Inhalation of Vapors from c A number of volatile constituents were 
Groundwater identified in groundwater within this Area. 

A ·building could be constructed above the 
impacted areas, hence this pathway is 
complete. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 
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In the future, construction work could also be performed within this Area. Exhibit 3-2 presents 
the EM for the potential future construction worker. 

EXIDBIT 3-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER 

(SUB-AREAS 2A, 2B, AND 2C) 
Scenario, Receptor, and Pathways I C.orNC Justification Routes Analyzed 

Dermal Contact with Soil c Soil is impacted within the normal depth oi 
construction; therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted within the normal depth of 
construction; therefore, ingestion is po~sible. 

Outdoor Inhalation of Vapors and c Soil is impacted within the normal depth of 
Particulates from Soil construction with volatile constituents; 

therefore, contact is possible. 

Dermal Contact with Groundwater c Depth to groundwater ranges from 4 to 9 feet 
bgs, which is within the typical zone oi 
construction. Hence this pathway is possible. 

Outdoor Inhalation of Vapors from c Groun~water is impacted with volatile 
Groundwater constituents, hence this pathway is complete. 

!Notes: NC: Not Complete C: Complete 
Exposure pathways hi~ighted in bold indicate that these pathways are ·complete and will be 
quantitatively evaluated. 

3.8 REPRESENTATIVE CONCENTRATIONS 

Representative soil and groundwater concentrations for .each Sub-area were determined as the 
average concentration. This was chosen as the sampling activities that have been performed have 
all been within the areas of most impact; and therefore, the mean concentration represents a 
conservative estimate of the overall impact to the Area. Further this is consistent with the 
MRBCA program. 

Note representative concentrations in groundwater were estimated by first averaging the 
concentration in each well and then averaging the concentrations for the various wells located 
within the Sub-area. 

3.8.1 Sub-area 2A 

Tables 3A-1 O(a) and (b) present the soil average and maximum concentrations, and Table 3A-11 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. . As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. None of the constituents 
exceeded this ratio of 10. · 
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3.8.2 Sub-area 2B 

Tables 3B-10(a) and (b) present the soil average and maximum concentrations, ancl'Table 3B-11 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. Following are the constituents 

and the locations/samples for which this ratio exceeds 10: 

SOIL GROUNDWATER 
Chemicals .1. Locations/Samples Chemicals Locations/Samples 

Non-residential Worker n-Butylbenzene MW-lOS 
Acetone SB-4 6-7 Tetrachloroethene MW-7S TP-1 &TP-5 
Tetrachloroethene TP-5-7 Trichloroethene MW-51, MW-7S, &TP-5 

Cadmium H-19-S-A 
cis-1,2- · TP-1 & TP-5 
Dichloroethene 

Lead H-19-S-A sec-Butylbenzene MW-10S 

Construction Worker TPH-GRO MW-51, TP-1, TP-2, TP-
3, &TP-5 

Acetone SB-4 6-7 TPH-DRO TP-15 & TP-16 
cis-1,2- SB-18-15 & TP-5- TPH-ORO TP-23 
Dichloroethene 15 
EthyJbenzene MW-78-14 
Naphthalene SB-30-6 
Tetrachloroethene SB-18-15 
trans-1,2- TP-5-15 
Dichloroethene 
Trichloroethene SB-18-15 
Vinyl chloride TP-5-15 
Xylenes, total MW 7S-14 
Cadmium H-19-S-A 
Lead H-19-S-A 

However, several of these chemicals were at concentrations several orders of magnitude below 
the acceptable HQ of 1 and the acceptable IELCR of 1 x 10 -s, refer to Tables 3B-11(a) and 3B­
ll(b). Thus, despite the presence of localized exceedences, the target risk will not exceed the 
long-term unacceptable levels. However, to be conservative, we have identified (below) thos~ 
constituents whose concentrations are within two orders of magnitude of acceptable risk (i.e., 
tho~e chemicals with an IELCR > 1 x 10·7 and/or HQ > 0.01 for any receptor) .. 

Based on this comparison, five constituents in groundwater, tetrachloroethene, trichloroethene, 
aliphatics >nC12 to nC16, aliphatics >nC16 to nC21, and aliphatics >nC21 to nC35, in the 
SWMU 17 area, specifically in the vicinity of TP-1, TP-5, TP-15, TP-16, TP-23, MW-51, and 
MW-7S are within two orders ofmagnitude of acceptable risk. 

3.8.3 Sub-area 2C 

Tables 3C-10(a) and (b) present the soil average and maximum concentrations, and Table 3C-ll 
presents the groundwater average and maximum concentrations. The ratio of the maximum 
detected concentration to average concentration is also presented. As per the MRBCA process 
document, if this ratio exceeds 10, it may require an explanation. None of the constituents 
exceeded this ratio of 1 0. 
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3.9 CALCULATION OF RISK 

Series of Tables 3-12(a) and 3-12(b) present the results for the non-residentiaf"worker and 
construction worker, respectively. The tables present the carcinogenic (IELCR) and non­

carcinogenic (HQ and Ill) risks for: 

• Each COC, 
• Each route of exposure, 
• · Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

3.9.1 Sub-area 2A 

3.9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3A-12(a), the cumulative IELCR is 5.97 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 10"4. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 0"5 
- the regulatory acceptable level. 

• Non-carcinogenic Risk: 

• 

As shown in Table 3A-12(a) the cumulative HI for all COCs and all routes of exposure is 22.4, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to Ill are HQs for indoor inhalation of TPH-GRO and TPH-DRO 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0. 

3.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3A-12(b), the cumulative IELCR is 3.52 x 10"7
, which is well below the 

regulatory acceptable level of 1 x 10"4. Since the cumulative risk is less than 1 x 10"5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 0"5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3A-12(b), the cumulative HI is 0.31, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 
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3.9.2 Sub-area 2B 

3.9.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3B-12(a), the cumulative IELCR is 7.57 x 10-6, which is below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3B-12(a) the cumulative Ill for all COCs and all routes of exposure is 96.1, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to Ill are HQs for indoor inhalation of aliphatics Cl2 - Cl6, 
aliphatics C16- C21, and aliphatics C21 - C35 from groundwater. The contribution to the HI 

from·all the other COCs and routes of exposure is significantly less than 1.0. 

3.9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3B-12(b), the cumulative IELCR is 1.89 x 10"5
, which is below the 

regulatory acceptable level of 1 x 104
. However, further examination of the table indicates that 

the IELCR for dermal contact of tetrachloroethene from groundwater is 1.51 X 1 0"5
) which is 

above the regulatory acceptable risk level of 1 x 1 o-s for each COC and routes of exposure . 

Non-carcinogenic Risk: 

As shown in Table 3B-12(b), the cumulative Ill is 3.1 which exceeded the regulatory acceptable 
level of 1.0. Further examination of the table indicates that the primary contributor to HI is HQ 

· for dermal contact of tetrachloroethene from groundwater. This is 2.03, i.e., the contribution to 
the HI from all the other COCs and routes of exposure is significantly less than 1.0. 

3.9.3 . Sub-area 2C 

3.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(a), the cumulative IELCR is 2.02 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5, clearly the 

risk for each COC and routes of exposure is less ~an 1 x 1 o-s -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(a), the cumulative Ill is 0.95, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 
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3.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 3C-12(b}, the cumulative IELCR is 3.92 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10-5
, clearly the 

risk for each COC and routes of exposure is less than 1 x w-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 3C-12(b), the cumulative Ill is 0.047, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

3.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
2,500 feet to the east of Area 2. There are no known unpermitted conduits present that could 
carry impacts from Area 2 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 2, it is not likely that 
migration of impacts from Area 2 to Coldwater Creek will occur. Quantitative evaluation ofthis 
pathway is presented in an addendum to this risk ·assessment. The Tier 1 ecological screening 
checklists have been completed- for this Area, and are presented as Attachment 3-A and 
Attachment 3-B. These checklists identified no potential ecological receptors or issues. 

3.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area 2A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of TPH-GRO and TPH-DRO from 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. The calculated risks for all the COCs and all potentially complete routes of 
exposure for the construction worker are below the acceptable target risks. 

Sub-area 2B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of aliphatics C12- C16, aliphatics C16 
- C21, and aliphatics C21 - C35 from groundwater. The calculated carcinogenic risk for the non­
residential worker was below the acceptable target risk. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was dermal contact of tetrachloroethene in groundwater. The 
carcinogenic risk oftetrachloroethene exceeded the target risk for dermal contact of groundwater . 
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Sub-area 2C 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 

construction worker and the non-residential worker are below the acceptable target nsks . 
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UST/AST 

Sub-area 
Number 

B25 2C 
B31 2A 
B32 2A 

Notes: 

• 
Table3-l · 

Sununary of Underground Storage Tanks (USTs) Present Historically within Area 2: Demolished Area 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents Construction Material Year Installed 
(Gallons) 

NWEC of Bldg. 45 335 Diesel Single Wall Steel 1958 
NWEC of Building 45K 4380 WasteJP-4 Fiberglass Reinforced Plastic 1983 
NWEC of Building 51 6000 Solvents Single Wall Steel 1977 

• 
Status Comments 

Removed 1987 Excavated 
Removed 1993 Excavated 
Removed 1986 Excavated 

Two former 15,000 gallon ASTs for fuel oil storage were located north of Building 48 and west of Building 48A and distribution lines ran east-west along the south side of Building 

51 (MACTEC, 2004). 

14 USTs owned by Airport Terminal Services located off-site to the west of Area 2 containing gasoline and ranging in size for 1,000 gallons to 20,000 gallons (MACTEC, 2004). 
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Table 3-2 
Soil Boring Information for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

SUB-AREA2A SUB-AREA2B SUB-AREA2C 
Boring Date Drilled Boring Date Drilled Boring Date Drilled 

1 6/28/1988 SIA-l 111111994 B48El 7/23/2003 
2 6/28/1988 51B-1 11/111994 B48S1 11114/2002 . 
3 6/28/1988 52-Hl9-S 7/111995 B48Sl0 1112112002 

52-1 111111994 52-H19-S2 7/111995 B48S11 6/30/2003 
52-2 11/111994 52-H19-SE 7/111995 B48S2 11115/2002 
B-7 1110/2002 B4811 11/1112002 B48S3 11/15/2002 
B-8 1110/2002 B4812 1111112002 B48S4D NA 
B-27 1/10/2002 B48N1 11111/2002 B48S5 11/19/2002 

B-2002 10/9/2001 H-12E 12/6/1993 B48S6 11119/2002 
B51W1 7/2/2003 H-12 Drain 12/6/1993 B48S7 11120/2002 
B51W2 7/2/2003 H-12S 12/6/1993 B48S8 11120/2002 
B51W3 7/23/2002 H-19E 12/6/1993 B48S9 11/2112002 
B51W4 7/23/2002 H-19N 12/6/1.993 
Sidewall 8/10/1993 H-19S 12/6/1993 
U-Tank 8/10/1993 H-19W 12/6/1993 

MW-7S 12/4/2000 
· S17B1 NA 

S17Bl0 NA 
S17Bll NA 

S 17B 12(MW lOS) NA 
S17B13 NA 

S17B14(MW10S) NA 
S17B15 NA 
S17B16 NA 
S17B17 NA 
Sl7B18 NA 
S17B2 NA 
S17B20 NA 
S17B3 NA 
S17B4 NA 
S17B5 NA 
S17B6 NA 
S17B7 NA 
S17B8 NA 
S17B9 NA 
SB-1 2/4/1998 
SB-10 4/20/1998 
SB-12 12/4/2000 
SB-13 12/4/2000 
SB-15 12/4/2000 
SB-16 12/4/2000 
SB-17 12/5/2000 
SB-18 12/5/2000 
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SUB-AREA 2A 

Table3·2 
Soil Boring Information for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

SUB·AREA2B SUB-AREA2C 

Boring Date Drilled Borin2 Date Drilled Borin2 Date Drilled 

SB-2 2/4/1998 

SB-20 12/6/2000 
SB-21 9/5/2001 
SB-22 9/5/2001 
SB-23 9/5/2001 
SB-24 9/5/2001 
SB-25 9/5/2001 

SB-26 9/5/2001 
SB-27 9/5/2001 
SB-28 9/512001 
SB-29 9/6/2001 
SB-3 214/1998 
SB-30 9/6/2001 
SB-31 9/6/2001 
SB-32 9/6/2001 
SB-33 9/6/2001 
SB-34 9/6/2001 

SB-35 10/15/2001 
SB-36 10/15/2001 
SB-37 10/15/2001 
SB-38 10/15/2001 
SB-39 10/1512001 
SB-4 214/1998 

SB-40 1011512001 

SB-5 21411998 
SB-6 2/5/1998 
SB-7 2/6/1998 
SB-8 2/6/1998 
SB-9 4/2111998 
TP-5 12/4/2000 

Note: 
NA: Not available 
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• 
Monitoring Diameter 

Sub-area 
WeD 

(inches) 

~-A6 2A 2 

~A7 2A 2 

~-AS 2A 2 
Mw-A16 2A 2 

iMW-A19 2A 2 
MW-51 2B 2 

~6S 2B 2 
MW-7S 2B 4 

~-lOS 2B 2 

~-liD 2B 2 

iMW-1ll 2B 2 
Mw-llS 2B 2 
TP-6 2B 1 
MW-81 2B 2 
MW-8S 2B 2 

~_-9S 2B 2 
MW-A10 2C 2 

Mw-A11 2C 2 

~A12 2C 2 

MW_-A13 2C 2 

MW-A~ 2C 2 
~-A20 2C 2 

Notes: 
no: No free product observed historically 

yes: Free product observed historically 
NA: No information available 
ft bgs: Feet below ground surface 

ft: Feet 

• 
Table 3-3 

Monitoring WeD Information within Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

Screened Total 
lnstaUation #of Times Last Time 

Interval Depth Status 

(ft bgs) (ft) 
Date Sampled Sampled 

2.5-12.5 15 7114/1989 Inactive NA 6/30/1998 

2.5-12.5 15 7/14/1989 Inactive 2 6/30/1998 

2.5-12.5 15 7117/1989 Inactive 2 7/26/2001 

2.5-12.5 13 8/3/1989 Inactive 8 6/30/1998 

2.5-12.5 12.5 sn/1989 Inactive 7 6/30/1998 

32.0-42.0 45 4/21/1998 Active 11 6127/2003 

5.0-15.0 15 4/20/1998 Active 7 6/19/2003 

3.0-15.0 16 121512000 Active 7 6/19/2003 

5.0-15.0 16 1211212000 Active 7 6/17/2003 

64.0-74.0 75.25 12118/2000 Active 10 6126/2003 

32.0-40.0 40 12/13/2000 Active 10 6125/2003 

6.5-16.5 16.5 12/1212000 Active 10 6/17/2003 

6.0-16.0 16 9/5/2001 Active 8 6/17/2003 

32.0-40.0 40 12/18/2000 Active 10 6/26/2003 

8.0-16.0 16 12118/2000 Active 10 6/19/2003 

6.0-16.0 . 16 12120/2000 Active 10 6/27/2003 

4.5-14.5 15 7/18/1989 Inactive 7 4/30/2002 

8.5-18.5 19 7/19/1989 Inactive NA 4/30/2002 

4.5-14.5 15 8/2/1989 Active 7 4/30/2002 

4.5-14.5 15 8/2/1989 Active 13 3120/2003 

4.5-14.5 15 7/1711989 Inactive NA N/A 

8.5-18.5 19 8nl1989 Inactive NA N/A 

The thickness of free product is tabulated in Table 3-3(a) 

September 2004 

• 
Free Product 

Free Product 
Observed Since 

at Installation 1992 
NQ No 

No r No 

No No 

No No 

Yes No 

No No 

No No 

No No 
Yes. Yes 

No No 

No No 
No No 
Yes Yes 

No No 

No No 
Yes Yes 

No Yes 
Yes Yes 

Yes Yes 

Yes Yes 

Yes N/A 
No Yes 
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-· 

Telal 
l'tlroleum 

Hydrocarbons 
I"' •• ,, ~. Aromatk HyclrocariMms( 

Nen-Resldentlal Construction Non-Rosldnlll&l Constructlen N«<-Rosldnlll&l Constructlen Nen,Ri:sldaltlll 
Wortc<r Worker Wortcer Worker Worker Weif<er Wortcer . 

IIWI-6 
;JW2-6 
IIWol-6 

IB7 

I CO-l' 
!CO-. 

188 
-2002(6-15\ 

ISIA'l'I!Hl 
IS18•1· :0.1 
ISIA,I (1·11 .. , 
ISIBil :1,1 
ISB-1: :S-4 
SB;tl:S-4D· 
SB;JU-S 
so-:nc:ts. 
S0':Z0.,7'.. 
SB-2$6. 
S0-30-6 
ISB-'31.:6 
I5B-3Si6 ,: 

• ~&;4;6-7 :. 

ISB>H$7 . 

IBSIWI-6 
IBSIW2-6 
IBSIWl-12 
BSIW4-6 
52-I C0-
52-2 CO-l: 

88 
8·2002 C6- '51 
IA,II0-1 
IB-1 :0-1 

. HA•lll·l 
ISIB-1 :1-2 
IMW-T.>-1~ 

158-1 .13 
'158-11&,1~ 

IS8-1·2..S-4 
158·125-4 D.· 

'ISB-lo,.:.s 
58-13-9 
58'15-9 

· 58-16-9. 
58-17•10 

. 58'18~11' 
·,- SO'lii•IS 

58-Z 11-125 

.•.· .· .. ,· 
:z~. :;,: •'':. 

;&-23-4.5 
· i8-20-IS 

)8,20-7 
. iB-21-8 

· :. . : iB-22-8· . 
i8il341 
50. U.S , .... ;· '··. 

::··· :·. 
1!..' .. -~ .; 
':'.:·"·· 

· ..... · ... 

· 58-:ZS-6 ·· 
58!29"8. 

158-30-6: 
. 158'31-6 

158•35-6 

·•. '58-4·14-16 
. SB-46',7 

·.•· ·· 58-5.14-16' 
SB-SS.S-7. 

1:•: ... 58-69.5-11 

58-71.5~ 

158'86-7 . 
11'-S-IS 

re.s-7 

IBnW:!-6 
I8-7Cnal 
I8-8Cnal 
IB-27Cnal 

l5s:zo:t 
1511-lS-6 
158-26,6. 
ISB-30-6 
ISB-31-6 
Sll-33-7 .. 
511-SS'.S-7 

., 

1148El-8 1148511-3 

184851-6 
1114853-10 

I11485S-6 
1114857-7 

1114858-7 

IBSIW:!-6 
IB-7Cnal 
111-8 Coal 
rB::ZtCna\ 
IB-2002 16. 1.5\ 

150:t ··9.' 
I5B-'16-
I50.20,1S' 

-15B=':Z0: 
ISB-21-8 :o.:; . 
I5B+Z2• . 
ISO:l3'-8 

•: ;8' ~··.:. 

ill-~·· 

. .. : iB- ;:6-:' 

;&i loll, 
11i!: :-a .. 

c .• so-: l!:T 
. so,; 
. SB-: 

. ~ 
511"! ·;.·. 

Sll-' 
ISO:S . .s.; 

.. 
.. ·. 

848510-7 

11148511-3 

(114851-6 

1114855-6 
(114857-7 

1114858-7 
IB4RS9.J! 

... 

---~ 

".>-<. 

~·'::'::. 

~ 

~ 
::__,.,;; ·.•,: .. 

=;;:: 

";::::-c.·: 
·=-=.· 

-:-.-~·:·llid)WCJI'CP~ 

Censtructlen Non-Rosldnlll&l Construdlon 
Worker Wortcer Worker 

~-1(0· 
IS2-l (I· 
IS2-2C0-
52-2_(!­
BSIW4-

SJ.A•I(tl-1: 

SIB- 1'1: 
SlA· 1-2). 
SIB- l•:Z: 
SB-1' i-4:.' 

: . .:..· SB-1 i-4 

I52-!<0-
IS2-1 1-2· 
!2-2 .... 
il-l 

IBSIWI-12 
:BSIWI-6 

-:~.· 50:23-4.5, 1
SO-l 

so-~ 

sa;. .. ,uo· 
'12:.£. · t.S, 58~ '-1··. 

. · !.5-3] 58,l. 4-Ui 

·-

·-~. -=·- 1148El-8 

:::~.:.: 

:;~.:. 

--~~--

. ·. . IH-12-&A (0$1: ' 
.· 1~8(2.5'3)· 

IH;J:z;.s..A CO.S•IJ 
... 

.: .. 

1148EI-8 

• 
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September 2004 

Table 3A·S(a) 
SoU Constituents Average Concentrations for VOCs in Sub-area 2A: Demolished Area 

B ' T 1 S L ' M' ' oemg ract , L OUIS, ISSOUn 

VO:Cs 

I .. •' 

. · ; ' 

; ~ .. ~ 
' ·:~ 0 

-~ .. 

0 0 
SampleiD :· -~ 

-~· 
. . . ~~1 

·s :· ·u 

~ -~ Q 
0 

~ 
~ ~ ~ 

-~ ~ 
~ 

-~ 
~-· u ~ .5 " .. ..iii:i. -~ .::! 

N:on· Resif,J~ntial WQr}{~r " . 

B51Wl-6 25 4.3 25 0.5 
B51W2-6 25 NA 25 NA 
B51W4-6 2.5 2.5 2.5 5.3 
Sidewall (na) 2500 NA 2500 ND 
52-1 (0-1) ND NA ND ND 
52-2 (0-1) ND NA ND ND 
B-7 (na) 102 NA . 25 NA 
B-8 (na) 218 NA 28 NA 
B-2002 (6-7.5) 225 NA 25 NA 

Average Concentration· 
Only Samples With 442.5 3.4 375.786 2.9 

VOC Detections 

Co~t~~tionWor~er , . > •••• • 

B51Wl-6 25 4.3 25 0.5 
B51W2-6 25 NA 25 NA 
B51W3-12 2.5 2.5 2.5 4.8 
B51W4-6 2.5 2.5 2.5 5.3 
Utank (na) 2500 NA 2500 ND 
Sidewall (na) 2500 NA 2500 ND 
52-1 (0-1) ND NA ND ND 
52-2 (0~1) ND NA ND ND 
B-7 (na) 102 NA 25 NA 
B-8 (na) 218 NA 28 NA 
B-2002 (6-7.5) 225 NA 25 NA 

Average Concentration· 
Only Samples With 622.22 3.10 570.33 3.53 

VOC Detections 

NOleS: 
uglkg - micrograms per kilogram 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Woriter- above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

na- not available 
NA - Not Analyzed 

ND - Not Detected 

Bold indicates 11 detection 

' 

. 

I .. ~ 

·~ ~ 0 
~ 0 0 0 E-4 s ~ 

~ 
0 ~ u s -~ u 

~ . .....J .; 
.~ 0 .E=i ~ 

" .. . " 

0.5 25 0.5 25 
NA 25 NA 90 
3.9 2.5 2.5 2.5 
ND ·57 ND NA 
12 ND ND NA 
26 ND ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

10.6 18.971 39.167 

0.5 25 o:5 25 
NA 25 NA 9C 
10 2.6 2.6 2.5 

3.9 2.5 2.5 2.5 
ND 472 ND NA 
ND 57 ND NA 
12 ND ND NA 
26 ND ND NA 

NA 5.3 NA NA 
NA 5 NA NA 
NA 13 NA NA 

10.48 67.49 1.87 30.00 
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Table 3A-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area Non-Residential Worker 

·Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TJ:»IJ~DRO 
8/10/1993 
7/2/2003 
7/23/2003 

7/2/2003 
7/23/2003 

T.PH-ORO: 
7/2/2003 
7/23/2003 

Notes: 

B51W2-6 B-7 (na) B..S (na:) 6-27 (rill) B-2002 (6-7.S) 

NA 
2,500 

NA 

2.~.00. 

27,000 
. NA 

27i®O.: .. 

2500 
NA 

2,5()() 

NA NA NA NA 

4,780 12,100 3,215 45,920 

NA NA NA NA 

4,640 10,400 5,000 15,100 
NA NA NA NA 

NA 
NA 

NA NA 
NA -NA 

• o-' .• 

. . . . .. - . ~ -· ~. . 

NA 
NA 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the.area 

Construction Worker- above a depth of 20 _feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range arganic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

I of2 

Side WaD 

640,000 
NA 
NA 

.W+O.QOQ .. 

Overali 
Area 

Average 

(~ 
TPH-:PRO. 

. . , TP:U:-'C.RO. 
NA 
NA 

N_b 
NA 

• 
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Table 3A-5(b) 

.Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area CQnstruction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TPH•DRO 
8/10/1993 
7/212003 
7/23/2003 

B51 W2..6 B-7 (na) 

NA NA 
2,500 4,780 

NA NA 

B-8 (na) B-27 (na) B-2002 (6-7.5) UTalik Side Wall 

NA NA NA 14,890,000 640,000 

12,100 3,215 45,920 NA NA 

NA NA · NA NA . NA 

12,100 ... : .§40,QQQ. 

OveraU 
Area. 

Averag~ 

.. (~) 

TP.H·GRO .. TPI{.:..Gl{Q 

7/212003 27,000 4,640 10,400 5,000 

7/23/2003 NA NA NA NA 

TP.H·ORO 
7/212003 2,500 NA 
7/23/2003 NA NA 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO- Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 

NA NA 
NA NA 

.. · ,. 

2of2 

15,100 NA NA 
NA NA NA 

• J5.,JOP ..... .:·.=·· . 
. .. • ..• ;· !, \ 

NA NA NA 
NA NA NA 

• 
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SamplolD 

~ ~ 

1 s 
_;j_ 

Sl-1 (0.1) 14.200.000 3.400 
Z-1 1-2) 17,400,GGO 3,631 
Z-2 ().1) 14,200_AOO 4,950 

Sl·Z 1-ll IS.MO.OOO 3.160 
BS1W4-6 NA NA 
Anraco C.~~~:tlllratio•-

Ollly Samples Willi 16,175.000 3,785 
Metals Deltc:liom 

"""" q~~;a . .-...-... ~ 
aro...waa&altlc: is at a~ fll1 fed lclilw ~ sarfKic {lip) bam. 

Naa RcsilkaUJ Wlllb:r-alxM:poual....alablc in lhc&ftl:l. 

c-~wartu-dowa4c:pellotiorcctltp 

NA • Nao Au1Jzo1 

SamplolD 

Sl-1 10-11 
2-1 (1-2 
z.z 0-1) 
Z·:U1·2 

BSIW3-12 
BSIW4,6 

A ftr:l&" C.tomdr:atloa-
Ollly Samples Willi 
Metals Dtt<dleiiS 

"""" •Jitl--....-pcrl:ilopom 

~ ~ 

-~ ~ 
14.280MG 3100 
17.410.000 3i30 
14,288,1!!11 4 so 
18.9141.100 360 

NA NA 
NA NA 

16,175,1100 3,785 

a..-~ ...... ..w.•••..,...•n.-...~oc~ow.,..u -~~r.. .... 
,._R..-...;.JW----~-..W.folhc.., 

~w..t.r • ...,.,..,...otzo.-...~op 

NA • Nao AuJ7zol 

Scplember 2004 

~ ~ "~ ~ 
31701 20~ 
34.500 254.000 
A,410 1:zt,8041 
:zt-'00 1'lMCIG 

NA NA 

38,875 189,251 

u ; ~-
3UH 201.11111 
34.500 254MG 
A.400 l:zt,M 
:zt,98!1 17M!141 

N NA 
NA NA 

38,875 189,251 

lleeilll! Trad 1 SL Louis. Missouri 

Metals 
(~ 

~ ~ ~ 
~ ~ ~- 0: -~ 

~ ~ B 
I'll 

3 u "" z 1 ~ 8 "" ~-= ·o 
. t:. 

Ll..Jt 2A3.S _1,4Gt,IOI 1UH 4,560 15,100 14,AI I,GOI :zt:eo l.ftO,t(lll 

1.27t 2A3.S 378t800 17.5041 11.2011 II.IIHl 1'-"' 1.000 31iCIO :USO.IOtl 

943 :Z.90 16.000,11111 20.%0t 4.420 93.000 21.9111 1.100 140 110 7.510100 

1)!1!1 2.435 5,(150,100 15,80CI 4.320 13.000 21.AI 1100 Z:Z.ito 1.560.000 

NA NA NA NA NA NA NA 8530 NA 

I,IINi 730 8,307,501 17,480 6,125 33.525 19,4l5,11111 46,1" 3,600,1011 

Table 3A-5(c) 

Sell C.astituoiiiS Aver:a~ C.DCOiralius foe Mttals Ia Sllb-arta ZA: Dtmellslatd Aro2, Coslnlctiea Wut<er 

llodlll! Trad I SL Louis. Ml"ssoari 

Metals 
(~ 

~ ~ ~ 
~ ~ ..J ~ 

0: ~ 
~ ~ 

I'll 

~ "" z ~ ~ 8 "" ~ ~ !::! 2 1? 
1.131 2A3.S 11.400,11111 IUIO 4.560. 15.110 14-'0UIKI :zt.zoa U80.100 

1.271 2A3.S 378tMI 17.511 11.2tG 13.000 19.6IKI.OIO 311.500 :.350.tiKI 

943 2,190 1'-800,8011 21,2111 4.421 93,GOI 21,900,101 148MO 7.511.tiKI 

1,l!f!4l 2A3.S 5 OSI_AI!!I I~ 4.320 13M41 21.610.101 2l.6IO 1.560.000 

NA NA NA NA NA NA NA 71110 NA 

NA NA NA N NA NA NA 8530 NA 

I,IK 730 11,307,501 17,4141 6,125 33.525 lf,4l5,tiKI 39,773 3,AII,OOO 

• 
I'll 

~ ~ ~ ~ ..J ~ 1· !:l -~ ~ 
j 

u 

-~ -~ 1 i ~--
143.010 33 15.l81 1.%60.101 !.931.100 3!.500 ~ 

'13.100 u .,Mil 1180.000 1.1130.000 39.300 44100 

2.49.100 Ill 14,000 :Z,ZIO.IOO 1,340,000 34100 219,000 

444.000 D 13.90(1 IJ40.GOO 1.580.000 31.600 38.000 
NA -NA NA NA NA NA N 

~ 
.., 15,750 1,427.500 1,920,oot 34,375 116,675 

I'll 

~ ~ > -~ e ..J g ~ 
~ !:l -~ u 

~ ~ 
1:1 -~ 

~-- ii:. Sl > 
143.8011 33 15.200 1.260.800 1,930 31,500 45-'0< 

613.1011 24i 19,9GG IIOO,HG 1.1130.0 39.300 44IOCI 

m,ooa 112 14,4101 _:Z,Ziq~ 1,340~ 340(] 219.000 

444.o<M D 13-'0CI 1140.000 1.5801 31,600 38.800 

NA NA NA NA NA N 
NA NA NA NA NA NA N 

36:Z.ZSO 49 15,750 1,427.500 1,920,GOI 34,375 llli,675 
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Table 3A-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A: 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs ·Volatile Organic Compounds 

NA ·Not Analyzed 

Demolished Area 
St. 

220.35 34 7 

~!&:~!~f.§,I:!B.!Ii~!~!~~~-M.~i!i!i!!!i!!I!i!it!i!!i!!I!i!i!~i!!Ii!ii!i 
Bold indicates a detection 

September 2004 

5.5 4.15 24.33 81 
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SampleiD ~ I 

i 
i ~ 

.... 

S-4 

Tllblr311-S{a) 
Soli ComlllurniS AYrrq< Conmllrallons lor VOC.ID Suboaru ZB: Dtmollsbed Aru 

I 
·~ 
·~ 

I ·t 
NC NC 
NC NC 
NC 

], N' 

Z.I:ZZ.I5 30.7Z 171.36 53.37 llt.OO 

lkH:IngTnu:II,SI. 

;. ·. 

_,g., 

N 
N 

g 
! 
~ 

~ 
·E 

i 

'· 

I 
;··' 

~ 

"''= 
voc uiiiW 

.I I I ·'~ 

i ~ 

1,315.'7M 14.1'7 435.50 394.00 169.00 

·~ ~ 

! ~: : ~ ; ' 

1::· ·.· ~ t. ~ i ~ 
·~. e i ~ ~ 

~ "' NA N~ 

40, 

:14, 

~ 
3. --9. 

N~ 
-1.00 

,700, 

93.33 179.00 117,193 115.46 .,.50 Z43.97 ZUI 1137.11 

N~ 

IB· N. N N[ 40,00( N Nt N~ N~ 
fA. · N N N[ Ill( Nl Nt Nl -N 

411111~~·~1~~i·::::::::~~~~g:::=!~~~=~N[~~N~~~~~~~~~==~N~~~~~~~~~~~~===~~~~:~~~~~~~Nt~~~S=N·~ S-4 I! ~ 
_Jl, 

14-IS 
I·S 

7=10 
II· I 

SB.: J-4.S 
:B." 

.S·II. 

:.S.IJ.S 
1·16 

1·16 

60 

41 
l1,1X 

31 

61, 
N. 
N. 3. 

~~~ 

3. 
57. 

N. N 
N Nl _ N, 

4; 
6, 

NA 
NA 

--""' 

11,1 

2! 14. 

9! 

], 

3. 

' N 
N 

7,200 1.901 56 
2l 

10 

j, 

181 

Z1.33 ZJ.33 1.1134.43 %0.6.1 3,705.50 136.40 4Z.33 1111.10 1194.35 5II.IZ 154.33 :ZOO.ZO 65.17 65.GI 47.11 113.43 D4,l45.37 lt76.79 1469.19 618.31 39.45 507.4 

VOC•·Yolltlle~~ 

""'·"" .... ,..., 
WJ'*Iic:llcaa~ 

MACTI!C 



• Table.(b) 
Soil Constituents Average Concentrations for TPHS in Sub-area 28: Demolished Area Non-Residential Worker 

oemg ract L, t. UlS, ISsoun. B" T 1SLo"M". 

Constituent SB-20-7 SB-25-6 
Fractions 

TPit-DRO 
215/1998 NA NA 
1214/2000 NA NA 
1215/2000 NA NA 
1216/2000 900,000 NA 
9/5/2001 NA 9.300 
9/6/2001 NA NA 
10/15/2001 NA NA 
11/11/2002 NA NA 
A~MGE. WJ:l~-J>~Q ... · · '9{)0,00() : 

9,300. 
TPH-GR(). 

.. .. 
. . 

215/1998 NA NA 
12/4/2000 NA NA 
12/5/2000 NA NA 
12/6/2000 1,500 NA 
1915/2001 NA 2,000 

1916/2001 NA NA 
10/15/2001 NA NA 
l!\.VERAG~~~lP.J~,a.Q· :: .. .1,500" . . 2,0()0_ ·.· .. 

rFPH-ORO' ·. - . •.: .. 

12/4/2000 NA NA 
12/5/2000 NA NA 
12/6/2000 1,500 NA 

191512001 NA 2,000 

19/6/2001 NA NA 
10/15/2001 NA NA 
11/11/2002 NA NA 
!AVERAGErTP.H'·~; O.RO.. ' 1.500 2,00(). ... 

Notes: 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater !able in the area 

Construction Worker- above a <!epth of 20 feet bgs 

ug/kg - micrograms per kilogram 

TPH -Total petroleum hydrocart>on 

September 2004 

SB-26-6 

NA 
NA 
NA 
NA 

1.400,000 
NA 
NA 
NA 

fAOO® 
., .. 

! .. 

NA 
NA 
NA 
NA 

200,000 
NA 
NA 

2®;90()''. 

NA 
NA 
NA 

200,000 
NA 
NA 
NA 

200,000''-

1 of2 

SB-30-6 SB-31-6 SB-33-7 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1,400,000 110,000 S.Soo 
NA NA NA 
NA NA NA 

1,4()0,QOO .. ,· lJQ;®,O.' -~.soo:. · 

NA NA NA 
NA NA NA 
NA NA .NA 
NA NA NA 
NA NA NA 

20,000 2,000 2,000 
NA NA NA 

· .. 2(),000 
... 2;000.: .. 

~.0® . . ' : 
.. .. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

20,000 16.000 2,000 

NA NA NA 
NA NA NA 

20;000 . ··. ~ ili~®O. 2,®0. 

ORO - Diesel range organic 

GRO- Gasoline range organic 

ORO -Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

Overall 

SB-5 5.5•7 Area 
Average 

. . ... (g~) . 
.TPii: • DRO 

1,900.000 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

l_;~QO.QPQ - : , .. JIJ.'i,ti~~~- ... 
1'1»11.· G~O: 

180,000 
NA 
NA 
NA 
NA 
NA 
NA 

l.$0,0®: .. ·' · ~-' ~8~~r. : 
··. :~ll~:ogp; 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
. -· :- :'(OasQi®: · · 

• 

MAC1EC 
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Sample ID 

·ll 
i-ll 
i-31 
·II 

H·l 1·31 
H-1 :-ACIJ.S.II 

• 
! 

• 
Table38·5(c) 

Soli Cens111ua11s A,..,.. Ooneentrallens for Mdafs In Sub-area 28: D<moUshcd Area, Noo-R.c:sld<nt&ol WOI'ku 
Bodn« Tract I, St. Louis, Mlsse<lri. 

1! l ~ I I i ~ ~ I 
I 

ND 0541 .33< 730 9,6611 _Nl Nt Nt 1,000 ND ND 2!1 

ND 33,1 20, Nt Nil ~0011 Nil Nil 

Nt Nil Nil 22.000 ND NO 2!1 

Nt Nil Nil 7,oocl ~D ND 2!1 

Nt Nil ND Nil 4,8S(J _Nil Nil 2!1 

Nt Nil Nil Nil 2,00 ND ND 2!1 

Nt 2,18(] I, Nil IS< 15,400 N Nil Nil !,00 Nt ND 2!1 

Nt ',760 1,~ Nil ~ 74,700 N Nil NO ~90 N[ Nil 2!1 

Nt '140 133.1011 Nil Ill! 26.300 N Nil Nil !.00 N[ Nil 2!1 

Nt 5.S4(J 1011 ~ 2!1< 1,410 _ll Nil 2,00 N[ Nil 2!1 

Nt 
Nt 
ND 
Nil 
Nil 

_l'!ll 

ND 
ND 
Nl 
Nl 
Nl 
Nt 

SIB-I ~II 1,650,0 280~ rn 14,5110,0 4,t4(1 :Z.IIO; 4, IS; 79.z!!!!!! 5,490 442,000 307. 13ll/ 

Nil 
NO 

51A·I ).11 4,790,1 13( ~ 56! 14.'00,1 ~ S,i54l 5,550, 8, 39~ ~1,000 I~ _9J 755,1 .C.. 3( .348. 

~:~:~~~~;~:-------f~2=li~,==~~:~?~~~~~~IOII~¥?.~~~~~~~~~==~~~~3-~~~~~--~!~~~3----~~~~~~~~~=r----~~~~IOA~--~~~~~~~-~:~~~~~--~~=IM~i1 ~r___b--~~~~~~--~~~ 
~8- i-4 NA ~I )(1(1 N~ Ill N1 NA lSi N1 ~; 

~B-1 2.5-4 NA 3,20( U 1011 N~ 320 18,()()( N, NA NA 8,500 N~ NJ ~ 

~B-2 3-4.5 NA NA 10,()()( 310,000 N~ 88(] NA 22,0011 N, NA NA IJIOII NA NA 5< 

~B-4 6-7 NA NA 20,0011 130,000 NA 33! NA 21,(l()( N, NA NA 16,0110 NA NA 550 

""':"!l"~ 12,73SJIOII 2,513 ln,5-46 87,719 1149 1.638 tl.337.SOO 

-= __ ..,.,.._,... ........ 
o...lwalw-.Yell.a .... el7MtW.W ...... ....&c:c(lip)r.-. 

Ne. R.aWadiaiW.tcr.u.-~lllt:il6caa 

c---. w.-. ..._.. llllql6 ef%0 r.:t 1Jp 

"-'. ""' AaoJrool 

Scp<enix:r 2004 

25,871 6,613 11,748 11,0911,000 1.5,625,000 

lofl 

17,715 827,250 1,003 1.2" 223,750 

• 

~D 

Nt 

-~ 

Nt 

NO 
ND 

28,130 

ND 

Nt 
Nt 
Nil 

22, 
51, 



s-.>I<ID 

H·I9-W·A(O.S-I: 
H·I9-S·A CO.S.I: 
H·I9·N·A CO.!!· II 
H_-I?·E-810.!1· 
H·19-E-AI2.5-31 
H·I:>E-ACO.S.Ii 

• 

Nt 
Nt 
NC 
Nt 
Nt 
Nt 

33,1 .01~ Nt l(l. 

:z; .3711 Nt 
:Z. .35~ Nl 

Nt 2,1 l,l1~ Nt 
ND S l,tlO ND 
1'/D _l,!l 1,76() ND 

7411 
530 
330 
150 

• 
Table3B-5(c) 

SoU c-lluenu Ave,_ Conanl1'1111ons forMdllls In Sub-arealB: Demolished Aroa,CeotslnKtlon Worlcu 
l 1.SL Louis. Missouri 

! 
·! 

. ! I ! 
i 

• 

I j 
9,66(1 NC NC I'IC ~ 2,900 NC Nl ND .lOI ND ND Nt 

•.lOCI NC NC I'IC 2,260,000 Nt 11 N[ ND 1-'J ND ND _r.l _Nt 

1.400 ND ND I'ID !,000 N[ 2!5 Nt ND l,Sll ND ND Nt 

:7,500 NC NC I'ID _1,_000 Nt 2!5 N1 ND 3.251 ND Nt Nt 

7• 12,l Nt Nt .7Jj Nt N[ Nt ND 

2A 500 ~ Nt Nt _r.ID NC 

9.57! 
13.10( 

... 
17.70! 
19.0111 

2.( 

5.550.1 II. 
15.900J 
3,790.000 
3.210.00C 

481, 14. 

"· 747,0011 ~ 

!.070.0011 34 

'·' 5. 
lS, 
31. 

155, 
44: 

1,120, 

341 Nt Nt N ND 
307. 348,000 .!17~ 12, l4,AOO 

307. 138,000 3,43( 9,5:l ~ 

l,S Jll1. 206.000 1.!17~ 44. 51,!00 
~ 203, I. 46,7( 47, 

SJI~ 11·13 NA 100.0011 N1 65! NA 1.1101 _NA NA 1.0011 

SB·I 16-1 NA 110.1101 N1 3« ~ ~A 11,0011 NA NA t!,OOC NA 
2.5-< NA 1,00( N~ NA 

"" NA ...! NA 
ll·l !.!5 NA NA 
1-4. NA ] NA 

110.!1·1 1.!1 _1'M IJII( NA 

SB-4: 1.!1·13.!1 NA N} 3.601 II NA 
SB-414-16 NA N} 9,7011 N, 
SB-46- NA N} l(I.OOII N, 
~14-16 NA NA 1.800 81.000 N, 

17.l 
l3.l 

3811 

NA 15, 154: 
8, NA 4811 

NA 5l 
NA 54 

NA _8,! NA ~~ 

13,0011 N, 9,8 NA 55 

~000 NA NA _·9~ NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

- ~ 12,735,000 ll,Sl3 ... "' 91,438 849 1,%89 12,337,500 ll,864l '-613 11,748 18,0911,000 100,759 15,QS,OOO 194 17,715 

-= 
,.A, • .......,._ ... tilopo 

~&Hicilata ... el7 fed.a.wpsu4..&cz.(trp)lef-. 

N.IR.a;W.~Werla·~ .......... llflk·6cac~ 

~ Werbr-allewa ... of20 fed.,. NA.,.......,.. 

2of2 

NA 
NA 

NA 6SCI NA 
• 6SII 

NA _7!1Cl 
750 

NA NA NA NA NA 
NA 750 NA NA 

m.zso 1,121 223,750 28.130 
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Table 3C-5(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area 2C: 

Demolished Area 
B ' T t 1 St. L ' M' oem2 rae .. OlliS, ISS OUr ' 

,. VQCs:(uf!lkst) 
' .. . . 

~ '. .. 

·~ •. . . 
'' ' 

~ .. 

•. ·~ 
...:l 

Samplem .. . ' u ~ . ' :[;;} : 

·~ 
'' 0 N z. e-

~ ~ 
[;;} 

·~ 
" ~ g '. g.: . §. ', z -~· :::,.~, 1';1;1, ·E-'4 .·.i " = :t.':j .. 

:N'Qil~ R¢$i.4elitiaiJ¥oiiiC.~t: ., .. 
Average Concentration • 

Only Samples With 
VOC Detections 

GO.J1St~ction Wotk~r .. . .. 

B48El-8 2.5 2.5 5.8 2.5 2.5 
B48Sl-6 307 227 NA 3000 829 
B48S3-10 98 346 NA 52 254 
B48S5-6 57 . 25 NA 354 670 
B48S7-7 25 25 NA 76. 273 
B48S8-7 125 408 NA 1090 461 

Average Concentration • 
Only Samples With 102.42 172.25 5.8 762.42 414.92 

VOC Detections 

Notes: 

uglkg • micorgrams per kilogram 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker· above a depth of 20 feet bgs 
VOCs • Volatile Organic Compounds 
NA • Not Analyzed 
Bold indicates a detection 

MACTEC 
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Table 3C·5(b) 
Soil Constituents Average Concentrations for TPHs in 

Sub-area 2C: Demolished Area 
Non-Residential Worker 

B ' T t 1 St. L ' M' oemg rae 
' OUIS, ISSOUrl 

Overall 
Constituent B48SH;3 Area 
-Fr~ction,s 

·'' Average ~ 

i > 
•· - -. . - '.• ... ,. -. -. .(~g[ltg~ 

..•' 

m-:pa.~naG> : 'JJ»,H. -.DRS·~ 
11114/2002 NA 
11115/2002 NA 
11119/2002 NA 
11/20/2002 NA 
1112112002 NA 
6/30/2003 1,330,000 
7/23/2003 NA 
~YJi,i~G:~-~:Pll:-;'l)~Q: l.~~~.OQO_. J,~30,0Q9 

TPH·-GRO TPH-GRO_ 
11/14/2002 NA 
11/15/2002 NA 
11119/2002 NA 
11120/2002 NA 
6/30/2003 13,000 
7/23/2003 NA 
~YERAG~'-TPIJ· QIJ:O '.13.;000 . ... - . - l.J;pc)Q_ 
TPH-ORO TPH-ORO 
11/14/2002 NA 
11/15/2002 _NA 
11/19/2002 NA 
ll/20/2002 NA 
6/30/2003 34,000 
7/23/2003 NA 
rl\YJl.1M:&E>~~Jili:~'Q:gQ, . · · .- 34-;omr · . ---. .3ft;o:mr '- .. --

Notes: 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 
DRO - Diesel range organic 
GRO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a. detection 
NA - Not analyzed 

1 of2 MACTEC 
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Table 3C-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area Construction Worker 
Boeing Tract 1, St. Louis, Missouri 

Co~~ent 

Fractions 

TPll-l)RO 
11114/2002 
11115/2002 
11119/2002 
11120/2002 
1112112002 
i§L30/2003 
7/23/2003 

11/14/2002 
11/15/2002 
11119/2002 
11120/2002 
6/30/2003 
7123/2003 

11114/2002 
11/15/2002 
11119/2002 
11120/2002 
~30/2003 
7123/2003 

Notes: 

B48S10-7 B48S11-3 

NA NA 
NA NA 
NA NA 
NA NA 

38,000 NA 
. NA 1,330,000 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA 13,000 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA 34,000 
NA NA 

Groundwater table is at a depth of S feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

September 2004 

B48St..6 . B48S3-10 B48SS-6 B48S7-7 

2500 NA NA NA 
NA 2500 NA NA 
NA NA 2,500 NA 
NA NA NA. 2,500 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

.. ,·.·.· ··~: ' . '• 

250,000 NA NA NA 
. NA 83,000 NA NA 

NA NA 66,000 NA 
NA NA NA 38,000 
NA NA NA NA 
NA NA NA NA 

38,0QQ .. 

. ··' .... 
47,000 NA NA NA 

NA 2,500 NA NA 
NA NA 2,500 NA 
NA NA NA 2,500 
NA NA NA NA 
NA. NA NA NA 

. 2..500 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

2of2 

B48S8-7 B48S9-8 

NA NA 
NA .NA 
NA NA 

2,500 NA 
NA 38,000 
NA . NA 
NA NA 

NA NA 
. NA NA 

NA NA 
133,000 NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

2,500 NA 
NA NA 
NA NA 

• 
OveraU 

Area 
Average 

.. J~) 
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Table 3C-S(c) 

Soil Constituents Average Concentrations for 
Metals in Sub-area 2C 

Demolished Area 
Non-Residential Worker 

and Construction Worker 
B T tlStL 'Mis oem2 rae ' . ows, soun 

:Metals 
(uglkg) 

Sample ID 

~ 
~· 

' 

B48El-8 8,210 
Average Concentration • 

Only Samples With 8,210 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram. 
Groundwater table is at a depth of 5 feet below ground 
surface (bgs) for area. 
Non Residential Worker- above groundwater table in the 
.area 
Construction Worker- above a· depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 
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Table 3-6 
Groundwater Samples Used in Average Co~centration Calculations in Area 2: Demolished Area 

Boeine Tract 1, St. Louis, Missouri 

2A 

Volatile 
Organic 

Compounds 

B51W1W 
B51W2W 
B51W4W 
B-7 

· B4SN1W 
MW-lOS 
-~-llS 

MW-6S 
MW-7S 
MW-8S 
MW-9S 
SB13W· 

SB18W 

Sl320W 
. TP-1 

Total 
Petroleum 

Hydrocarbons 

B51W2W 
B51W3W 

B48Nl:W 

MW-US_ 
MW-6s· 

· MW-7S 
MW-8S 
MW-9S 
SB17W 

-_.r-P-1. 

PolynuClear. 
Aromatic 

Hydro~rb'?ns 

..... :-=--------..:::-.. -
·_-;_-... ....-.. -..:::-_-
---=--------..:::-.. 

~ . 

·, .... · 

·Polyclilorlnated 
. Biphenyls 

----~~----­..---- ----
---~~·------ .... __ 
---~~------- -----__ -:: :..,.-. ..-....: :-__ 

Metals 

B51W3W 
B51W4W 
MW-A8W 

!fP-1 

···w~~-Q. 
'11?~11· 

.......... _:. we~I§.; · .. :,:,;._;< ·-.·~-; -· ..... ·.·: _,_ ·:·.::.--:: ,; __ .. -., .. ___ , .. •,' 

_ .... ! « 

.· T1'~17 

TP-18 
2B 

TP-19 
TP-2 

. TP-20 
TP~21 

· TP.-22 
· TP~23 

· TP-25 
TP-3 
TP-4 

. TP-5· 

TP-~ 
TP-8 

B48SlW 
B48S2W 
B48S3W 
B48S5W 

2C B48S7W 
B48S8W 
B48S9W 
MW-Al3W 

Note: - -

. : J.:P-·:::1'7 ,' : ~ .: ··" :.: ~- .,; .. ' .. • : ; .. :;::,:. ,. ; .. . . .. 
TP-18 

. TP-2 

:W-3 

TP-12 

TP-13 
TP-r5 
TP-14 . 

TP-5 

_ TP~S. . . 

B48EIW 
B48SIOW 
B48S2W 
B48S3W 
B48S5W 
B48S6W 
B48S7W 
B48S9W 
MW-Al3W 

' .•• : •• ••• ,. !. -~ ...... ! l .• • ·. . 

-_-;_-.. ...__.._.-..:::-_ 

-_-;_-.,........-..:::-_-
---=--------=---

-----~~ ....... ------ ---------~~-------- ----
---~~----·-- ----
--·~~------- -----. 
---~~------- ------= =--- ---= ::-__ 
---=--~----- ---
---~~·--­...---- -----

..... ~..-..-~ ...... analysis type not perfonned 

September 2004 
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Table 3A·7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A: 

Demolished Area 
B ' T t 1 St L is M' oemg rae ' . ou ' ISS OUr 

,. ~· · .vcres 
" 

'• . ·'(uWJ>· 
i.·. 
E-c· 

.1:1;) 1:1;1- ' ·~ ·. ·~· 

~. 
" '; . 

, . ·~ . o 
Sample'ID . ·=a .tl z = : 

·I .·.~ 
~i . :t.;r 

' .. :z·: . ' 
.toil 

'r;i;l· ·s 
.~ 

~· E-c :·= ~; ,g = u 

·~ g, . ' ~·· 
~· i· ~ 

~. ~ e3· .. .Eil 
B51WlW 1.75 1.75 2.5 1 3.5 
B51W2W 60.9 2.5 2.5 NA NA 
BSlW3W : 2 . :~::s .... ~t6:7· . .. :.6i0'$ :. ·2:SQ ...... .. ·• ... 

B51W4W 
B-7 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ugll- micrograms per liter 
VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

1.75 1.75 
817 130 

220.35 34 

No voes except)nethylene chloride detectecHn·the sample 
Bold indicates a detection 

September 2004 

3 10 4.8 
20 NA NA 

7 5.5 4.15 

-

. . 
., 

: ...;} 

.. ~ .. 
0 
E-c 

~ ~ ·~ 1:1;1 
~ e 0 ' ~ '• 

1.75 2.5 
60.8 179 

' - .4.$ :: 2.S 
1.75 2.5 

33 140 

24.325 81 

MACTEC 
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Table 3A-7(b) 
Groundwater Constituents Average Conc~.ntrations for TPHs in 

Sub-area 2A: Demolished Area 
B ' T S L . M' oemg ract 1, t. OUIS, ISSOUrl 

'. Overall 
Constituent ' 

Fraction-:by : B51W2W. ~-B51W2W: B.S1W3W. 
.Area 

; -2004 Av~rage. 
Sample Event 

.. ... (Ug/1) 

J.:Pll-DR:O 
1/10/2002 NA 
7/2/2003 190,000 
7/23/2003 NA 
7/24/2003 NA 
~/30/2004 NA 
~VER.A;GE. t9o;ooo .. : 
TPU~GRO 

7/2/2003 1,110,000 
7/23/2003 NA 
7/24/2003 NA 
~/30/2004 NA 
AVJ~IR:~GE :l;ll.Q;()OO, 
TPH-ORO 
7/2/2003 500 
7/23/2003 NA 
7/24/2003 NA 
4/30/2004 NA 
AVERAGE :soo .... .. .. 

Notes: 

ugll- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

NA 
NA 
NA 
NA 
250 

: 

NA 
NA 
NA 
250 

·• 

NA 
NA 
NA 
250 

: T.PH;oDRO 
NA 
NA 
NA 
309 
NA 

309. ... ' 
95cl55 • ' . . . 

·: TPH-GRO. 
NA 
NA 
500 
NA 

·50Q -· . 55..~,25Q 
.. TPH~ORO 

NA 
NA 
75 

NA 
1s··· ' .288 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

l :· 

MACTEC 
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Table 3A-7(c) 
Groundwater Constituents Average ~oncentrations for Metals in 

Sub-area 2A: Demolished Area 

Notes: 

Only Samples With 
Metals Detections 

ugll- rnicrognum per liter 

NA ·Not Analyzed 

Bold indicates a detection 

St. 

46.5 765 8.9 39.5 36.5 

MACTEC 
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Table38-7(a) 

Grew>elwaiA:r Canslkuents A- Concentratlens far VOCs In Sub-area 28: Danellsh<d Area 
~neTnui,St.~Missourl 

VOCs(uciJ) 

"" i ~· ~ 
~ I ; 

z 

~ ~ "' 

~ ~ ~ 
Q 

I ~ "' a: 

I ! SampleiD ~ 
~ ~ 9 I "' 

I l 
N 

~ 
..:I 

~ I 
'i5 . ~ :z: ; Q 

I ~ ~ 
{,) 

~ 
a: 

~ ; ., 
~ 9 

.·~ 
~ 

I I 
i 

~ ~ ~ f 
~ 

:z: 

~ r I .~ f ~ ~ j .~ i ) ~ ~ ~ ~ ~ ~ E .~ 
~~ IW O.l 2l lj 2l 2.: 2. •.m 2. 1.125 

M\1 OS 'I~ 72.I~ O.st: 360'i .I~ 63.11 6l.I~ IA6 3607. 63. 360." 217.00 5I5 •• 73.4ii 30, 72.14 72-I~ 3I5.41 72. 72-I~ 72.I4 72.1~ I89.47 

M\1 IS O.l 0~ 2ll 0~ 2l 0.41 o.s: 0.71 25 0.• _2. O.II o: I. 3.3S I. 0~ 0. 1.43I82 

M\1 '.S4i 71.4; 51: 1.71 61.57 7" 3.92 !.5! . .51 I • 4.29 ~ _1M. 1.58 153.34! 4.43 

M\1 1019. IOI9 1089 250 '.00 I089 544~ I019 ,, 1089 .29 IOI9. 54421Si I OS! 544: 117:1.4; I019 I019.2l I089; I089. 1089 136.142. 5300.00 I089; 15.65'1 I089.29 IOI9 3267.86 

oiW-IS 1.49 25 .79 0~ 0. 4; .2lS 0.5 1.4S833 

o1W-9S '.S4i 241. -~ 241.1r. 24 16.1~ 7. Ul Ul 4J5.' 22.45 4. 3011 4.16 14Si 

IJW I'! A IO NA N, NA r. N• I( 

IIBW I2 I'! A 250 I< 244 _I250 I2 250 Il !SO I2 N~ 1250 16.00 1250 2500 125( 

I lOW !o!A 2. NA 10 2. 2. 2. 2. 

P-I 254. 25! !o!A !527. ~' 77,500 267.5 12.51 ~ .254. ;oo ~ soo soo 160.000 6SOO 1.351 soc I27~ ll3( 

P-IO IZl IZl NA IZl :;t I25 l,700 IZ! m I2 60C i25 IZl IZl I2J IZl I2J IO.OOO 60C IZl ,104 IZl I2 37J 

P-I: I25 NA 12J I25 '.300 IZl I< 60C i25 IZl IZl IZJ IZJ 12l 4,30 60C IZJ IZl I ,liD 37~ 

'-I6 25 25 N, 25 25 25 2l 120 IZl 25 570 200 2l 411 2J IZl 2l 2l 2 7J 

'P-: N, _2541 _2§_~ -"~ _Zl l3l 2l IJ 

'P-: 0.~ O; 0; N, 0.: 2l 0" O; O; 0. Q; ·o. 0. 0.: 0. 2. 

'P-: 0~ 0; 0; N, .0; 2l _OJ 3.55 O; _0~ _0. ,_0. 0. ~ 0.: 0. 0.: 

'P-: 206.63 206.6.: 208.U 250.0C 23S.79 IOZIS.OO 206.63 6.250 222 235.79 I0285. 235.7' I028 9~.01 235. 235.79 235.79 235.79 235.79 19,000. 1.029.11 210.06 4, 235. !12. 619.25 

I. ]; Ni 0.5 25 0.5 I. 0. 0. 0. 0; 0. .75 4: 

'P-21 2. 2. N1 NA NA · 2. 147. z. NA NA 2. NA NA NA NA .NA 2. 2. 

'P-22 2. 2. NA NA 2. 5I 2; NA NA NA NA NA NA NA ~.87 NA 10 2.: 

-23 2. N, NA ,, N• NA NA NA NA NA Ni NA 19SJ 

'-24 0 .. 0. 0. 25 0 .. 0. 0: 0. 25 _!!, 2. 0: 0~ 0: 28. 0: 0. O; 

'P-25 . 0. 25 o. ]. 0: 0. 2! o. 2. 0: O; o.: 0: o; 0. 0. O; o. 
P-3 IB: 41 925. 74i.OO 116.91 iAI .2lS 925.4J 155.35 <r. .73 130.25 24.4<1 ~0! 20.8l 24.1! 20.3S 4i: 1.64 1, 111. ,2 20.3S ~9J I51 

p~ 1.22 38.89 .13 4i0.02 l.&l 0.16 34.4<4 1.~ 3.8'; 5.09 0.16 0.16 0.16 · O.BE 0.16 1.411.44 us 2. ' 1.14 1.~ 5.2! 

p.J IOO 343751 IOOO 20.150 IOIX · 1000 3437J 12. 368': ISOO _!jl()CI IOIX 9I6~ IOOO IOOO .250 2500 _!!)I 24 I31 268< 

p~ 61.50 61. .~ 61 307S.OC 6I.SO 61.50 1.5! 6I.SO 3075.0C 61.50 307.5! 285.28 6U1 6I.5! 6UO 62.86 61.50 :.so 307.50 6I.SO 37: 61.50 61.5(1 I84.5! 

P-1 o: O; 2l o: 200 O.l 0: 2l O; 0. o: o. 0~ 4.• 4. 120 

o.:&:s::..lth - 146.87 146.96 14J.JO 48.36 182.09 5,223.62 239.47 ..,..,.40 14111.11 185.41 5,222.80 222M 511.89 320.,1 221.41 119.16 138.74 207.26 111G.97 19,114.53 649.44 150.16 1,991.02 243.57 m.~ 354.11 

Sep<ember 2004 MAc:rec 
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Notes: 

•rll-~pcrlitcr 

TPH· ToUt pdnllcum~ 

DRO ·Diesel~ orpc 
GRO • Otsotine nose «Pc 

September 2004 

ORO • Oil~ orp!lic 

Bold lncial<s a dd<dian 

NA ·Not IRIIyz<d 
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TableJB-7(b} 

Groundwater Constituents AI. Con«ntraUons for TPHs In Sub-area :ZB: Demolbhed Area 

September 2004 Pagc3 of4 MACTEC 
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Noles: 
ugl· ....,.,_ pa lila" 

TPII· Total pclrolam hyctua 

DllO • Dicsd rqe <llpllic: 
OR.O • Oasoln: rqe orpic 

September 2004 

• 

Table3B-7(b) 
Groundwater Constituents R; Concentrations for TPHs In Sub-area 2B: Demollsbed Area 
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Table 3B-7(c) 

Groundw~ter Constituents Average Concentrations for Metals in Sub-area 2B: 
· Demolished Area 

B . T 1 S Lo ' Miss oemg ract ' 
t. UIS, our• 

.. 

Metals (ugll) . 

Sample ID 

' 

···- . _.; __ .::.. 

'fP-1 
TP-9 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per iiter 

NA- Not Analyzed 

Bold indicates a detection 

. '• 

u 

~ 
~ 

; --~---t...,; ... ·~ 

3.7 
130 

66.85 

. , .. 
·-

~- ·s· 
:; ~ ; ·o c:l. 

--~ , -~ 
--~ ,. -~ ,{.J._ ---~-" . ~t 

440 2.5 5 4.2 
1600 5.4 19 6.7 

1020 3.95 12 5.45 

~ 
~ 

-· ..J 
~ _u; , . 

2.5 
13 

7.75 

MACTEC 
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Table 3C-7(a) 

Groundwater Constituents Average Concentrations for VOCs in 

Sub-area 2C: Demolished Area 
B ' T 1 St Lo is Miss oemg ract , . u ' OUri 

SampleiD 
' 

a4BSIW 
B48S2W 
B48S3W 
B48S5W 
B48S7W 
B48S8W 
B48S9W 
MW-A13W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ugll- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

Bold indicates a detection 

·~ 
~ 
N 

! 
569 
921 
14.6 
24.8 
25.7 
22.2 
0.61 

44 

·202.739 

vocs 
(ug/0 

~ ; 
~· , l:i;l 

'., .~· : 

... 
·~ = ·I 

lil::l e IS· .' 

~· 
= g g 

.~· ·~ 
·~. 

2.5 2.5 
24 9.9 
2.5 2.5 
5.3 2.5 
2.5 2.5 
2.5 2.5 

0.25 NA 
180 59 

27.444 11.629 

..:I 

~ 
' 0 

~ 

~ l ..:I 
0 
~ 

2.5 2.5 
2.5 2.5 

16.1 2.5 
36 17.1 

59.6 23.6 
2.5 2.5 
2.5 0.75 

12.5 15 

16.775 8.3063 

MACTEC 



• • Table 3C-7(b) 

Groundwater Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area 

Boeing Tract 1, St. Louis, Missoun 

ConStituent 
Fraction IJy B48E1W B48S10W B48S2W 

Salilple Event 

~Pll-I)RO ·. 
11/14/2002 NA NA NA 
11/15/2002 NA NA 500 

11119/2002 NA NA NA 
11120/2002 NA NA NA 
11/21/2002 NA 180 NA 
7/1/2003 NA NA NA 
7/23/2003 420 NA NA 

['J.'PH-G~O -
.. .... ·~ .. · . ~ .. 
-. ·-···· '· 

11114/2002 NA NA NA 
11/15/2002 NA NA 1,160 

11/19/2002 NA NA NA 
11120/2002 NA NA NA 
3/20/2003 NA NA NA 
7/1/2003 NA NA NA 

B48S3W B48S5W B48S6W B48S1W B48S9W MW-A13W 

NA NA NA NA NA N~ 

500 NA NA NA NA N~ 

NA 500 500 NA NA N_A 

NA NA NA 500 NA NA 
NA NA NA NA 1,000 NA 
NA NA -NA NA NA NA 
NA NA NA NA NA NA 

5® . . 

NA NA NA NA NA N~ 

1,746 NA NA NA NA NA 
NA 301,200. 500 NA NA NA 
NA NA NA 207,200 NA NA 
NA NA NA NA NA 3~00 

NA NA NA NA NA NA 

~ /23/2003 500 NA NA NA NA NA NA NA N~ 

Overall 
Area 

Average 
(ug(l) 

TPH·QRO 

.'-: .. :: ..... _.: •,.:: .. .:. ... : .: . TPll~QR() .. . ·-,' 
•. ... .. ·~ . -~ 

11114/2002 NA 
11115/2002 NA 
11119/2002 NA 
11/20/2002 NA 
7/112003 NA 
7/23/2003 75 

AVERAGE ... · . .75 

Notes: 

ug/1- micrograms per liter 

TPH -Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

NA NA NA 
NA 500 500 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

·~oo 
·-

NA NA 
NA NA 
500 500 
NA NA 
NA NA 
NA NA 

5QQ .. ·; .· ... 5.90" 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA NA NA 
NA NA NA 
NA NA N}\ 
500 NA NA 
NA NA NA 
NA NA NA 

soo: .. . . .. 

''·-

• 
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Table 3C-7(c) 
Groundwater Constituents Average · 

Concentrations for Metals in Sub-area 2C: 
Demolished Area 

B ' T t 1 St. L ' M' oem2 rae ' OUIS, ISSOUrl 

Sampi~ID 

B48ElW 
Average Concentration • 

Only Samples With 
Metals Detections 

Notes: 
ug/1- micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

MetalS 
·- (ug?O. 

~ - - . ::3 

22 

22 

MACTEC 
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Well Sub-area 

·A19 2A 

-A7 2A 

·Al6 2A 

2C 

2C 

·A13 2C 

Notes: 

Table 3·8 
Historical Groundwater Data for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

• 
< Less than detection limit shown 
ug/L: micrograms per liter 

September 2004 The RAM Group 



Sub-area 2A 
MW-Al9 'RW-AI9) 

Date 

9n/1989 
9/26/1989 
1/14/ 1990 
2/0/1990 

8/20/ 1993 
8/27/1993 
9/9/ 1993 

9/ 16/1993 
9123iJ993 
12/27/1994 
11/30/1995 
12/27/ 1995 
1/31/1996 
513011996 
12/26/1996 

Nole: 

ft: Feet 
NA: Not A vail able 

Product 
Depth to 

Thickness 
(ft\ 

GW(ft) 

0.02 
<0.01 
000 

Trace 

0.00 3.41 
0.00 3.43 
000 3.28 
0.00 3.85 
NA NA 
NA 4.29 
NA NA 
NA . 3.33 

NA 4.3 

·r!:':.~1r~ 
2.5-12 
2.5-12 
2.5-12 
2.5-12 

2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-12 
2.5-1 2 
2.5-12 

Highlighted depths to GW above top of screened interval 

September 2004 

Date 

12/20/2000 
2/21 /2001 
7/27/2001 
10/30/2001 
12/19/2001 
3/5/2002 

5/30/2002 
8/8/2002 

12/11 /2002 
3/21 /2003 
6/27/2003 

Table3-9 
Historic Free Product Thicknesses for Area 2: Demolished Area 

Boeing Tract 1, SL Louis, Missouri 

jiub-area 28 . 
MW-9S MW-1 ~s 

Product 
Depth to 

Screened Product 
Depth to 

Thickness Date Thickness 
(ft\ 

GW(ft) 
(ft\ _ffi}_ 

GW(ft) 

Installed 12/12/2000 Installed 
0.00 4.79 6-16 2/20/2001 Sheen 6.73 
0.00 4.29 6-16 7/27/2001 Sheen 7.31 

Sheen 4.37 6-16 10/29/2001 Sheen 6.90 
0.00 3.91 6-16 12119/2001 Sheen 6.71 
0.00 4.75 6-16 3/5/2002 ~0.2_ _650 
0.00 4.06 6-16 6/3/2002 Sheen 6:61 
0.00 4.98 6-16 6/17/2003 Sheen 6.10 
0.00 5.06 6-16 5/4/2004 0 ,01 6.49 

Sheen 449 6-16 
<0.01 3.96 6-1 6 

Page 1 of2 

TP-6 
Screened Product 

Depth to 
Screened 

Interval Date Thickness Interval 
_ffil_ (ft\ 

GW(ft) 
(ft\ 

9/5/2001 Installed 

~ ~ Sheen 6.65 6-16 
5-15 12/18/2001 Sheen 5.63 6-16 
5-15 3/5/2002 0.00 5.99 6-16 
5-15 ~ OoO 5.44 6- 16 
5-15 8/13/2002 0.00 6.25 6-16 
5- 15 12/5/2002 Sheen 7.41 6-16 

~ ~ 0.00 5.30 6-16-

5-15 6/ 17/2003 0.00 4.63 . 6-16 

The RAM Group 
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MW-AlO 
Product 

Depth to 
Date Thickness 

GW(ft) 

9/7/1989 
9/26/ 1989 
1/4/1990 
2/1 /1990 

8/11/1993 
8/20/1993 
8/27/1993 
9/9/1993 

9/16/1993 
9/23/1993 
12/27/1994 
12/27/1994 
1/26/ 1995 
4/27/1995 
5/25/ 1995 
6/29/1995 
7/27/1995 
9/28/1995 
11 /30/1995 
12/27/1995 
1/3 1/1996 
2/29/1996 
3/28/1996 
4/25/1996 
5/30/1996 
7/2/1996 

7/31/1996 
9/ 19/ 1996 
9/30/ 1996 
10/ 17/ 1996 
11 /15/ 1996 
12/26/1996 
3/31 /1997 
1/14/1998 
1/28/ 1998 
2/13/ 1998 
2/27/1998 
3/13/1998 
3/25/1998 
4/9/1998 

4/22/1998 
5/7/1998 

5/21 / 1998 
6/5/1998 

6/24/1998 
7/13/1998 
7/22/1998 
8/26/1998 
9/ 14/1998 
9/28/1998 
10/12/1998 
10/22/1998 
11 /5/1998 

11 /18/1998 

Note: 
ft: feet 
NA: Not Available 

(ft) 

0.01 
<0.01 
Trace 
0.00 

0.03 4.74 
0.02 4.77 
000 4.16 
0.06 4.14 
0.02 4.14 
0.00 4.11 
0.00 4.36 
0.00 5.16 
0.00 4.34 
0.00 4.50 
0.00 4.10 
0.00 4.30 
0.00 3.83 
0.00 4.68 
NA 4.59 
NA 4.50 
NA 4.53 
0.00 4.75 
NA 4.33 
NA 3.42 
NA 4.20 
NA 4.02 
0.01 4.21 
NA 4.69 
NA 4.43 
0.01 5.14 
0.00 4.49 

Sheen 4.69 
0.00 4.85 

Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Lnaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 
Inaccessible 

Table3-9 
HWoric Free Product Thicknesses for Area 2: Demolished Area 

Boeing Tract 1, St. Louis, Mi .. ouri 

Sub-area lC 
MW-All 

Screened Product 
Depth to 

Screened 
Interval Date Thickness Interval Date 

(ft) (ftl 
GW(ft) 

(ft) 

4.5-14.5 1/4/1990 1.13 4.5-14.5 1/4/1990 
4.5-14.5 21111990 0.00 4.5-14.5 2/1 /1990 
4.5-14.5 

4.5-14.58 8/11 / 1993 0.00 3.96 4.5-14.5 8/11 /1993 
8/20/1993 0.00 4.31 4.5-14.5 8/20/1993 

4.5-14.5 8/27/ 1993 0.00 4.31 4.5-14.5 8/27/1993 
4.5- 14.5 9/9/ 1993 0.00 4.34 4.5-14.5 9/9/1993 
4.5-14.5 9/16/ 1993 0.00 4.30 4.5-14.5 9/16/1993 
4.5-14.5 9/23/ 1993 0.00 3.83 4.5-14.5 9/23/1993 
4.5-14.5 12/27/ 1994 0.00 4.78 4.5-14.5 12/2711994 
4.5-14.5 12/27/1994 0.00 6.49 4.5-14.5 12/27/1994 
4.5-14.5 1/26/1995 0.00 5.05 4.5-14.5 1/26/1995 
4.5-14.5 4/27/1995 0.00 4.23 4.5-14.5 4/27/1995 
4.5-14.5 5/25/1995 0.00 5.40 4.5-14.5 5/25/1995 
4.5-14.5 6/29/1995 0.00 4.22 4.5-14.5 6/29/ 1995 
4.5-14.5 7/27/1995 0.00 4.34 4.5-14.5 7/27/1995 
4.5-14.5 9/28/ !995 0.00 5.21 4.5-14.5 9/28/1995 
4.5- 14.5 11 /30/1995 NA 5.32 4.5-14.5 11 /30/1995 
4.5-14.5 12/27/ 1995 NA 4.83 4.5-14.5 12/27/1995 
4.5-14.5 1/31 / 1996 NA 4.81 4.5-14.5 1/31/1996 
4.5-14.5 2/29/1996 NA 5.11 4.5-14.5 2/29/1996 
4.5-14.5 3/28/ 1996 NA 4.82 4.5-14.5 3/28/1996 
4.5-14.5 4/25/1996 3.95 4.5-14.5 4/25/1996 
4.5-14.5 5/30/1996 NA 4.47 4.5-14.5 5/30/ !996 
4.5-14.5 7/2/1996 NA 4.48 4.5-1 4.5 7/2/1996 
4.5-14.5 7/31 /1 996 NA 4.84 4.5-14.5 7/31 /1996 
4.5-14.5 9/19/1996 NA 5.08 4.5-14.5 9/ 19/1996 
4.5-14.5 9/30/1996 NA 4.60 4.5-14.5 9/30/1996 
4.5-14.5 10/ 17/ 1996 NA 4.91 4.5-14.5 10/17/1996 
4.5-14.5 11/15/1996 NA 5.12 4.5-14.5 11/15/ !996 
4.5-14.5 12/26/1996 NA 5.18 4.5-14.5 12/26/1996 
4.5-14.5 3/31/1997 NA NA 4.5-14.5 3/31/1997 
4.5- 14.5 1/14/1998 
4.5-14.5 1/28/ 1998 
4.5-14.5 2/ 13/1998 
4.5-14.5 2/27/1998 
4.5-14.5 3/ 13/1998 
4.5-14.5 3/25/1998 
4.5-14.5 4/9/ 1998 
4.5-14.5 4/22/1998 
4.5-14.5 5/7/1998 
4.5-14.5 5/21 /1998 
4.5-14.5 6/5/ 1998 
4.5-14.5 6/24/1998 
4.5-14.5 7/13/1998 
4.5-14.5 7/22/1998 
4.5-14.5 8/26/1998 
4.5-14.5 9/ 14/1998 
4.5-14.5 9/28/ 1998 
4.5-14.5 10/ 12/1998 
4.5-14.5 10/22/1998 
4.5-14.5 11/5/1998 
4.5-14.5 11 / 18/1998 
4.5-14.5 
4.5-14.5 3/20/2003 

Highlighted depths to GW above top of screened interval 

Page 2 of 2 

MW-A13 
Product 

Depth to 
Screened 

Thickness Interval 
(ft) 

GW(ft) 
(ft) 

0.00 4.5-14.5 
0.00 4.5-14.5 

0.00 5.08 4 .5-14.5 
0.00 5.15 4.5-14.5 
0.00 5.01 4.5-14.5 
0.00 5.02 4.5-14.5 
0.00 4.98 4.5-14.5 
0.00 4.87 4.5-14.5 
0.00 5.23 4.5- 14.5 
0.00 5.62 4.5-14.5 
0.00 5.22 4.5-14.5 
0.00 5.15 4.5-14.5 
0.00 4 .94 4.5-14.5 
0.00 4 .92 4.5-14.5 
0.00 4.85 4.5-14.5 
000 5.38 4.5-14.5 

Sheen 5.54 4.5-14.5 
NA 5.35 4.5-14.5 
NA 5.52 4.5-14.5 

Sheen 5.61 4.5-14.5 
NA 5.19 4.5-14.5 

4.63 4.5- !4.5 
NA 5.03 4.5-14.5 
NA 5.02 4.5-1 4.5 
NA 5.02 4.5-14.5 
NA 5.32 4.5-1 4.5 
NA 4.89 4.5-14.5 
0.01 5.88 4.5-14.5 
0.00 5.43 4.5-14.5 

Sheen 5.60 4.5-14.5 
0.00 5.08 4.5-14.5 

Sheen 5.05 4.5-14.5 
Sheen 5.23 4.5-1 4.5 
Sheen 5.35 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.08 4.5-14.5 
Sheen 5.01 4.5-14.5 
Sheen 5.55 4.5-14 .5 
Sheen 5.48 4.5-14.5 
Sheen 5.15 4.5-14.5 
Sheen 5.67 4.5-14.5 
Sheen 4.54 4.5-14.5 
Sheen 4.76 4.5-14.5 
Sheen 4.89 4.5-14.5 
Sheen 5.07 4.5-14.5 
Sheen 5.61 4.5-14.5 
Sheen 5.16 4.5-14.5 
Sheen 4.95 4.5-14.5 
Sheen 5.05 4.5-14.5 
Sheen 5.02 4.5-14.5 
Sheen 4.75 4.5-14.5 

NA 5.03 4.5-14.5 

Sheen 3.96 4.5-14.5 

The RAM Group 
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• 
Table 3A-10(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2A: Demolished Area 

Constituents of Concern 

Volatile 0('2anic conipounds <VOCs> 
Benzene 
Dichlorodifluoromethane 
Ethylbenzene 
Methylene chloride 
Ietrachloroethene 
Toluene 
Xylenes, Total 
total Pearoreiiiiallydnicilrboils <TPH) 
TPHDRO 
rt'PHGRO 
rt'PHORO 
~otal MwM· . . 
~luminum 
~timony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

~~ 
Iron 
Lead 
Magnesium 
Mansnese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
!Zinc 

Notes: 

ugllq: • ITicrograms per kilogram 

ORO • Diesel r.mge organic 

GRO • Gasoline r.mge organic 

. 

#of Samples 

12 
2 
12 
7 
7 
12 
3 

8 
7 
3 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 

Boeing Tract 1, St. Louis, Missouri 

RatioofMax 
co·iicentnltkm 

#of Detects Detected to MaX Detected Background 
Average 

Average 

Concenttatio~ 
(uglkg) {uglkg) (ug/kg) 

3 0.51 225 443 NA 

11 1.26 4.3 3.4 NA 

3 0.07 28 376 NA 

I 1.83 5.3 2.9 NA 

3 2.45 26 II NA 

3 3.00 57 19 NA 

I 2.30 90 39 NA 
.. 

. . 

5 5.42 640,000 118,086 NA 

4 2.17 27,000 12,428 NA 

0 N/A NO 2,500 NA .. .. 
·. ,. .. . . .. 

4 1.17 18,900,000 16,175,000 41,000,000 

4 1.31 4,950 3,785 520 

4 1.55 60,400 38,875 9,200 

4 1.34 254,000 189,250 725,000 

4 1.15 1,270. 1,106 800 

I 3.00 2,190 730 <1.000 
4 1.93 16,000,000 8,307,500 3,300,000 

4 1.16 20,200 17,400 58,000 

4 1.83 11,200 6,125 10,000 

4 2.77 93,000 33,525 13,000 

4 1.13 21,900,000 19,425,000 21,000,000 

5 3.03 140,000 46,166 21,800 

4 2.09 7,510,000 3,600,000 2,600,000 

4 1.69 613,000 362,250 740,000 

4 2.31 112 49 39 

4 1.26 19,900. 15,750 14,000 

4 1.55 2,210,000 1,427,500 14,000,000 

4 1.53 2,930,000 1,920,000 5,300,000 

4 1.14. 39,300 34,375 69,000 

4 2.53 219,000 86,675 49,000 

N/A • Not applicable ORO· Oil range organic 

NA: Not available Max Derected. MaxiRilm value of detected concentrations 

NO· Not detected 

• 
Max Detected 

Exceeds. 

Ba~u,nd 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 

N/A 
N/A 
NIA 

' 
N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 

N 
y 
y 

N 
N 
N 
y 

MACfEC 
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Table 3A-10(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 2A: Demolished Area 

September 2004 

Constituents ot Concern 

Volatile Organic CoiDJJOimds' _iYOCs) 

Benzene 
Dichlorodifluoromethane 
Ethvlbenzene 
Methylene chloride 
lfetrachloroethene 
ifoluene 
lf!ichloroethene 
Xylenes, Total 
~otal Petrcileuni liydrocarb(lns (TPil) 
TPHDRO 
TPHGRO 
TPJiORO 
total MetalS -·· 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

hromium 
oba1t 

K:opper 
Iron 
Lead 
Magnesium 
Manganese. 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
~inc 

Notes: 

uglkg- oricrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

... 
.. 

Boeing_ Tract 1 St. Louis, Missouri 

Ratio of Max 

. #I of DeteCts 
Detected to 

#of Samples Average 
Concentration .. 

.. 
14 3 0.36 

3 I 1.39 

14 3 0.05 

9 2 1.50 

9 4 2.48 
14 5 6.99 

9 1 1.39 
4 1 3.00 

.. ·:· . 
10 
8 
4 

6 
6 
6 
6 
6 
.6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
6 
6 
6. 
6 
6 

,, .·· -· K< ,, 

6 
4 
0 

.. .··.·:.:.: .. •·. . . 
4 
4 
4 
4 
4 
1 
4 
4 
4 
4 
4 
6 
4 
4 
4 
4 
4 
4 
4 
4 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

6.68 
2.17 
N/A 

1.17 
1.31 
1.55 
1.34 
1.15 
3.00 
1.93 
1.16 
1.83 
2.77 
1.13 
3.52 
2.09 
1.69 
2.31 
1.26 
1.55 
1.53 
1.14 
2.53 

Concentration 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

225 622 NA 

4.3 3.1 NA 

28 570 NA 

5.3 3.5 NA 

26 10 NA 

472 67 NA 

2.6 1.9 NA 

90 30 NA 

14,890,000 2.228,359 NA 

27,000 12,428 NA 

ND 2,500 NA 
. . ·· .. 

.. . . 

18,900,000 16,175,000 41,000,000 

4,950 3,785 520 

60,400 .38,875 9,200 

254,000 189,250 725,000 

1,270 1,106 800 

2,190 730 <1,000 

16,000,000 8,307,500 3,300,000 

20,200 17,400 58,000 

11,200 6,125 10,000 

93,000 33,525 13,000 

21,900,000 19,425,000 21,000,000 

140,000 39,773 21,800 

7,510;000 3,600,000 2,600,000 

613,000 362,250 740,000 

112 49 39 

19,900 15,750 14,000 

2,210,000 1,427,500 14,000,000 

2,930,000 1,920,000 5,300,000 

39,300 34,375 69,000 

219,000 86,675 49,000 

N/ A - Not applicable 

Max Detected- Maxiorum value of detected concentrations 

• 
Max Detected 

Exceeds 
B=iic:.kground 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A . . 
N/A 
N/A 
N/A 

·.·.· 
N 
y 
y 

N 
y 
y 
y 
N 
y 
y 
y 
y 
y 
N 
y 
y 
N 
N 
N 
y 

MACI'EC 
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Septeniler 2004 

Tabl-a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2B: Demolished Area 

Constituents of Conc;em 

[Ycilatne On!:mlc ComiiOWids (VOCs) 

Acetone 
Qlloroethanc 

~-1,1--Dichloroetheoe 

iEthylbenzene 
lsOI)I'Oilylbenzene 

Methyl ethyl ketone (MEK) 

Methylene chloride 

Naphthalene 
n-Butylbenzene 

n-Propylbenzene 

p-ISOIJI'OPYitoluene 

sec-BUIYlbenzene 

ITetrachloroethene 

!Toluene 
~-1,2-Dichloroethene 

ITrichloroetheoe 

Vinvl chloride 

~vlenes, T01al 

'[otal Petnileum· lftdroearbous (TPH) 

TPHDRO 

TPHGRO 
ITPHORO 

tr9ta1 MetalS· 
Alun:inwn 
Antimony 
Arsenic. 

Bariwn 
Bervlliwn 
Cadmiwn 

~iwn 

Chrolriwn 
Cobalt 
Copper 

Iron 
wd 
Magnesiwn 

Manganese 
Mercury 

Nickel 
Potassiwn 
~leniwn 

Silver 

~odiwn 
iThalliwn 
Vanadiwn 
Zinc 

Notes: 

ugllcs - micrognms per kilogram 

ORO- Diesel range orp11ic 

GRO - Gasotinc ransc orgllllic 

I 
J 
I 

Boeing Tract 1 SL L Ws, Missouri 

RatiootMax 

llofSampks llofDetects 
Detected to. 

Average 

30 
14 
38 
34 
10 
26 
34 
10 
10 
10 
8 
10 
38 
34 
38 
34 
20 
16 

;.·:· •' 

14 
13 
14 

-· 

14 
14 
18 
18 
14 
18 
14 
18 
14 
14 
14 
18 
14 
14 
18 
14 
14 
18 
18 
14 
14 
14 
14 

COnceniration 

10 
I 
2 
2 
2 
3 
s 
I 
3 
2 
I 
2 
12 
2 
2 
3 
I 
3 

I 7 I 
I I I 
I I I 

4 
4 
17 
18 
4 
13 
4 
18 
4 
4 
4 
12 
4 
4 
8 
4 
4 
4 
10 
4 
I 
4 
4 

ORO - Oil ranse orgllllic 

NA: Nor avoilable 

NO- Not detected 

' ~- ... · .... .. . ·.·· 

12.72 
1.56 
2.92 
6.18 
2.12 
4.40 

0.47 
4.82 
3.05 
2.49 
1.39 

. 3.02 

14.42 
0.30 
2.26 
9.02 
0.33 
7.29 

2.32 
3.09 
3.98 

, . 
. . 
1.78 
1.79 
4.01 
3.53 
1.72 

12.33 
1.33 

2.89 
1.98 
1.62 
1.89 

16.61 
2.53 
2.45 
4.82 

1.76 
1.35 
4.01 
2.64 
1.56 
1.68 
1.66 
1.42 

Concentration 

MD: Detected Average Badlground 

(ug/kg) (ug/kg) (ug/kg) 

27,000 2.122 NA 

48 31 NA 

soo 171 NA 

330 53 NA 

210 99 NA 

6,100 i.386 NA 

40 85 NA 

2.100 436 NA 

1,200 394 NA 

420 169 NA 

130 93 NA 

S40 179 NA 

1,700,000 117,893 NA 

26 85 NA 

44 20 NA 

2.200 244 NA 

9.6 29 NA 

1000 137 NA 
'· .. 

I 1,900,000 I 817,829 I NA 

I 180,000 I 58214 I NA 

I 160,000 I 40,250 I NA 

22.700,000 12,735,000 41,000,000 

4,500 2,513 520 

46300 11.546 9,200 

310,000 87,719 725000 

1,460 849 800 

20,200 1,638 <1,000 

16,400,000 12,337,500 3,300,000 

74,700 25,878 58,000 

13 100 6,613 10,000 

19,000 11,748 13,000 

34 200,000 18,090,000 21,000,000 

2,260,000 136,043 21.800 

39,600,000 15,625,000 2,600,000 

2;o70,000 844,250 740,000 

sso 114 39 

31,100 17,715 14,000 

1,120,000 827,250 14,000,000 

4,020 1,003 260 

3,410 1,289 <700 

348,000 223,750 5,300,000 

3,430 2,039 <100 

46,700 28,130 69,000 

51,800 36,425. 49,000 

NIA- Not applicable 

Mu Detceted- Maximum value of detected conceOIRtions 

• 
Max Detected 

Eueecls 
BackgroUnd 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A · 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y. 
y 
y 
y 
y 
y 
N 
y 
y 
N 
y 
N 
y 
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September 2004 

Tab •• 
Soil Constituents or Concern SultlmAry ror Cons Wo~r ror Sub-area 28: Demolished Area 

Censtltuents or Coacem 

!Volatile Ortank Compounds (VOCs) 

I,I·Dichloroethenc 

1.2.4· T rimethylbcnzenc 
Ace !One 

Chlorocthanc 
is-I 2-Dichloroethenc 

Ethvlbenzene 
ISOIII'OIIVIbenunc 

im.D-Xvlene 
IMethviethvl ketone IMEKI 

Methvlene chloride 

INaDitthalenc 
ln·Butylbenzenc 
in·l'ropylbenzenc 

1<>-Xvlenc 
iP-ISOIII'OIIVItoluene 

lsec-Bu!Yibenunc 
etr.IChloroethenc 
Oluene 

lrans-1.2-Dichloroethenc 
l"richloroetheae 
V"mvl chloride 
Xvlenes To121 

olal Petroltuin.Hwlrocai'bOm ITPffi 

ll'H DRO 
TPHGRO 
trPHORO 
~olal Meials 
IAlwninum 
!Antimony 
1-\nenic 
Barium 
Bervlliwn 
Cadmiwn 
Calcium 
Chromium 
:::obalt 

:oooer 
llron 
l.ead 
Mai!RCSiwn 
Manunese 
Mercwy 
~ICkel 

()Wsium 
Seleoiwn 

ilver 
Sodiwn 
Thallium 
Vanadiwn 
Zinc 

Noecs: 

ug/lq<. """"'-P"lcilo&­
DRO • D;..d ._c.polc 

ORO-Ouotinc._orp>ic 

II of Samples 

58 
26 
60 
38 
69 
59 
26 
18 
49 
58 
26 
26 
26 
18 
19 
26 
69 
59 
69 
SB 
44 
47 

4S 
28 
29 

14 
14 
25 
25 
14 
25 
14 
25 
14 
14 
14 
25 
14 
14 
25 
14 
14 
25 
25. 
14 
14 
14 
14 

Boetn .. Tract 1 

Ratto or Max 

tor Detects 
Detected to 

Averace 
Concrntnotloa 

I 
I 

23 
2 
14 
s 
3 
2 
10 
IS 
I 
s 
3 
2 
I 
7 
25 
s 
7 
7 
3 
10 

. · 
20 I 

I 2 
I I 

4 
4 
21 
25 
4 
14 
4 
25 
4 
4 
4 
19 
4 
4 
IS 
4 
4 
7 
10 
4 
I 
4 
4 

ORO· Oil._ ...pUc 

NA: Nal•v.a.blc 

NO-Not-

9.38 
1.50 

26.10 
456. 
18.35 
19.79 
4.96 
8.80 
6.13 
1.17 
13.61 
5.99 
6.38 
8.30 
2.72 
4.76" 

32.72 
9.0S 
IS.32 
20.34 
14.19 
IO.OS 

3.64 
4.8S 
052 

1.78 
1.79 
4.22 
3.39 
1.72 
IS.67 
1.33 
3.27 
1.98 
1.62 
1.89 

22.43 
2.53 
2.4S 
2.88 
1.76 
1.3S 
4.42 
3.04 
156 
1.68 
1.66 
1.42 

Missouri 
COJ:iteliii'atlon 

Max Del«<ed Averqe Baclq:rotmd 

(uc/kc) (U~ (U~ 

200 21 NA 
3S 23 NA 

27000 I 034 NA 
94 21 NA 

68000 3706 NA 
2.700 136 NA 
210 42 NA 

1,600 182 NA 
6.100 994 NA 

69 59 NA 
2100 154 NA 
1.200 200 NA 
420 66 NA 
S40 6S NA 
130 48 NA 
S40 113 NA 

9.300.000 284 24S NA 
1600 177 NA 
7.200 470 NA 
14000 688 NA 

560 39 NA 
5,100 507 NA .. .. 

T 1900000 S2166S NA 
180000 37.150 NA 
16.000 r 30,667 NA 

22.700000 i2.73S 000 41,000,000 

4500 -ish 520 

46.300 10,969 9,200 

310000 91,438 725.000 

1.460 849 800 

20200 1289 <1.000 

16,400.000 12.337~00 3.300.000 

74700 22.860 58,000 

13100 6613 10,000. 

19.000 11748 13.000 

34.200.000 18,090,000 21,000,000 

~260000 1007S9 21.800 

39,600,000 IS 625000 2.600000 

2.070,000 844,250 740.000 

560 194 39 

31,100 17715 14.000 

I 120.000 827 250 14000000 

4,020 909 260 

3,410 1122 <700 

348.000 223.750 S.300.000 

3430 2.039 <100 

46.700 28130 69,000 

51800 36.425 49.000 

NJA·Not~l< 

Max Dc::k:dDd • M&1tinun value of~ c:onc:call'llti 

• Max Detected 
Exceeds 

BacJcvouod 

NIA 
N/A 
N/A 
NIA 
NIA· 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

N/A 
N/A 
N/A 

N 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

N 
y 
y 

N 
y 
N 
y 
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• 
Table3C-10(a) 

Soil Constitu~ts of Concern Summary for Non-Residential Worker for Sub-area 2C: Demolished Area 

Constituents of Concern 

Volatile Oll!anic COIIIPOtmd$ (VOCs) 
None 
!Total Petroleum Hvcliocatbci~ CI'PH> 
trPHDRO 
rz'PHGRO 
rz'PHORO 
Tcital MetalS . . 
Lead 

Notes: 

uBfk&- niaosrams per lcilop-.un 

ORO - Diesel range organic 

GRO- Gasoline range organic 

• . ·. 

# of SBJN)le5 

2 

2 
3 
2 

I 1 I 

Boein2 Tract 1, St. Louis, Missouri 

~tio of :Max · ·concentration 

#of Detects 
Detected· to Max Detected Average Baagro~d 

Ayerage (uglkg) (uglkg) (uglkg) 
. COncentration 

.. . . 
0 I NIA N/A I NIA I NIA 

.• . . .. . . 
I -1.00 1,330,000 1,330,000 NA 

1 1.00 13,000 13,000 NA 

1 1.00 34,000 34,000 NA 
..... 

. . ~·. ·~ .. ;. . . .. 

1 I 1.00 I 8210 I 8,210 I 21,800 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max Detected - Maxirwm v.alue of detected concentrations 

NO- Not detec:ted 

• 
.-.. 

·Max ~te¢(ed 
E;x«eds 

Bac:JWotPid 

.. 
NJA 

N/A 
N/A 
N/A 

' '· 
N 

MACfEC 
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Table 3C-10(b) 

Soil Constituents of Concern Summary for Co~ction Worker for Sub-area 2C: Demolished Area 

Constituents of Concern I# of Samples 

. . 
1Volatile0('2anic ConiJ,oimds (V0€5). · · · 
Benzene 
Ethvlbenzene 
Methylene chloride 
troluene 
IXvlenes, Total 
trow PetroleumHvdroc:arbo"riS <TPin .· 
ri'PHDRO 
ri'PHGRO 
rrP_HORO 
trotii.l Metals . 
Lead 

NOles: 

· ug/kz - llicrograms per kilogram 

ORO - Diesel range orpnic 

GRO - Gasoline 1211ge organic 

. .. 

I 

It 
It 
1 

11 
11 

... 
11 
9 
9 
... 
I I 

BO<mm Tract 1, SL Louis, Missouri 

RatioofMax Concentration 

I# of Detects 
Detected to 

Max~ Average _Background 
Average 

Concen~tion 
(ugtkg) (uglicg) (uglkg) 

4 3.00 307 102.42 NA 
3 2.37 408 172.25 NA 
I 1.00 5.8 5.80 NA 
5 3.93 3,000 762.42 NA 
5 2.00 829 415 NA 

3 1.50 1,330,000 177,313 NA 
6 1.37 133,000 97,167 NA 
I 2.24 34,000 15,167 NA 

.. . .. 
. .. .. . -. 

I I 1.00 I 8210 I 8,210 . 21,800 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max Detected - MaxiRIIm value of detected conc:cntrations 

NO - Not detected 

• 
Max Detected 

Exceeds 

Backgl:oUnd . . · . 

N/A 
NIA 
N/A 
N/A 
N/A 

N/A 
N/A 
NIA 

N 

MACfEC 
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Table3A-11 

Groundwater Constituents of Concern Summary for Sub-area 2A: Demolished Area 

Boeing Tract 1, St. Louis, Missouri 

:Ratio of l\fax 
Detected-~ 

A,verage 
Concentration 

Concentration - . 

Constituents of Concern #of Samples #.of Detects 

Volatile Organi~ CompoU:nciS (VOCs) 

Benzene 8 

~thylbenzene 8 
!Methyl ter-butyl ether 7 
Methylene chloride 4 
Tetrachloroethene 4 
Toluene 8 

Xylenes, Total 4 

Totai.Petroleum Hydrocarbons (TPH) 

[PHDRO 5 

TPHGRO 5 

'!_PHORO 5 
to:tai. MetalS. 
Arsenic 
Barium 
!Cadmium 
!Chromium 
!Lead 

Notes: 

ug/L- micrograms per liter 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

2 
2 
2 
2 
3 

1 
1 
1 

·I 
2 
2 
2 

2 
1 
0 

-. 
2 
2 
2 
2 
2 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

3.71 
3.82 
2.86 
0.38 
1.16 
2.50 
2.21 
... 
2.00 
1.98 
N/A 
. . 

---
1.25 
1.31 
1.57 
1.42 
2.74 

Max Detected 

(ugiL) 

817 
130 
20 
2.1 
4.8 
61 
179 

190,000 
1,100,000 

ND 

58 
1,000 

14 
56 
100 

N/A- Not applicable 

Average 

(ug/L) 

220 
34 
7.0 
5.5 
4.2 
24 
81 

95,155 
555,250 

288 

47 
765 
8.9 
40 
37 

Conceritration 

Liinit (Met) or 
Eq~\'a.I_ent (~gi.L) 

5 
700 
146 
49.1 

5 
1,000 
10,000 

NA 
NA 
NA 
. .. ... .. . .. 

10 
2,000 

5 
100 
15 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

MCLor 
. Equivale~~ 

y 

N 
N 
N 
N 
N 
N 

N/A 
N/A 
N/A 

y 
N 
y 

N 
y 
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Ta.l 
Groundwater Constituents of Concern Summary for Sub-area 28: Demolished Area 

Boeing Tract 1 

Ratio of Max 

Constituents of Concern I of Samples lofDetects 
~iectedto 

Average 

.. : 
~olatile O~c Comp(iiiD(iS (VOCS) 

1,1,1-Trichloroethane 125 

1,1-Dichloroethane 125 

1,1-Dichloroethene 125 

1,2,3-Trimelhylbenzene 11 

1,2,4-Trimelhylbenzene 113 

Acetone 118 

Benzene 134 

cis-1,2-Dichloroelhene 129 

g_lhylbenzene 130 

~OjlT{ll)}'lbenzene 116 

Methyl isobutyl ketone 118 

Methylter-butyl ether 123 

Methylene chloride 125 

l'!aphthalene 114 

n-Butylbenzene 116 

ln-Propylbenzene 116 

IP-lsopropyltoluene . 112 

~ec-Butylbenzene 117 

en-Butylbenzene 113 

~trachloroelhene 134 

rroluene 130 

trans-1,2-Dichloroethene 125 

rrrichloroelhene 129 

Trichlorofluoromethane 113 

Vinyl chloride 126 

]{ylenes, Total 128 

tgOJy:iiuae&r Aromatic HY!Irocaooos':: ·. :· ·· 
~ J I 
II>_oly~orinated: BiohenvJs ._,. .• 

!'!one I I 

rTotafP.etroleum HvdroaiJ'liOns,ffl'il)~ 

TI'HDRO 

TI'HGRO 
TI'HORO 
Total Metals 
Arsenic 
!Barium 
Cadmium 

hromium 

~d 
Selenium 

NoleS: 

ug/L • micrograms per liter 

ORO - Diesel range O'!:anic 

GRO • Gasoline range organic 

153 

56 
56 

2 
2 
2 
2· 
2 
2 

.Conc:entr8tion 

I 
3 
3 
1 
4 
5 
15 
60 
7 
20 
I 
7 
2 
4 

21 
21 
17 
30 
2 

59 
7 
13 
51 
1 

25 
10 

I_ 0 
.. 

.. 
0 

60 
12 
25 

2 
2 
I 
1 
2 
I 

ORO • Oil range organic 

NA: Not available 

ND • Not detected 

0.06 
0,07 

1.20 
·o.s8 

1.81 
0.01 
2.84 

21.57 
1.35 
0.65 
0.00 
6.29 
0.02 
1.68 
16.26 
1.06 
0.05 
10.13 
0.02 
25.63 
1.85 
1.00 

42.19 
0.01 
6.05 
3.39 

-·-:· .. .. 
NIA 

.. ... 
NIA 

10.00 

10.87 
13.42 

1.94 
l.S7 
1.37 
1.58 
1.23 
1.68 

s Mis t. Louis, soon 
Coneentrition 

Maximum 

Max Detected Average Coneentration 

(ug/L) (ug/L) Limit (MCL) or 
~u_ivalent (ugiL) 

. . .. 

9.3 147 200 

11 147 IS7 

180 150 7.0 

28 48 26 

330 182 2.6 

55 5,224 121 

680 239 5 

97,000 4,497 70 

200 148 700 

120 185 4,000 

25 S,223 32.7 

1,400 222 146 

8.5 512 49.1 

540 321 100 

3,600 221 . 48.6 

200 189 S.3 

6.4 139 107 

2,100 207 48.6 

3.2 181 . 48.6 

490,000 19,115 5 

1,200 649 1,000 

150 150 100 

84.000 1,991 5 

2.5 244 2,000 

4,400 728 2 

1,200 354 10,000 
'.·- .. ~' . ., 

I NO I NIA I NIA 

-·- ~ . ~ :- ... .. . __ ,_,.,:.·.·: 

I ND I NIA I N/A 

2,200,000 219,968 NA 

110,000 10,123 NA 
212,199 15,814 NA 

130 67 10 

1,600 1,020 2,000 

5.4 4.0 s 
19 12 100 

6.7 5.5 IS 

13 7.8 so 

NIA ·Not applicable 

Max Detected • Maximun value of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

N 
N 
y 
y 
y 

N 
y 
y 
N 
N 
N 
y 
N. 
y 
y 
y 
N 
y 
N 
y 
y 
y 
y 
N 
y 
N 

N/A 

NIA 

N/A 

NIA 
NIA 

y 
N 
y 
N 
N 
N 
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Table3C-ll 

Groundwater Constituents of Concern Summary for Sub-area 2C: Demolished Area 

Constituents of Concern #of Samples 

Volatile Organic Co~poun~ (VQCs). 

Benzene 13 

Ethyl benzene 13 

Methyl ter-butyl ether 11 

II'oluene 13 

[Xylenes, Total 12 

rt'otai.Petrolewn Hrdrocatiboils (:r:Pll) · 

rrPHDRO 
[PHGRO 
TPHORO 

. Totai.Metats 
!Lead 

Notes: 

ug/L • micrograms per liter 

DRO • Diesel range organic 

GRO · Gasoline range organic 

September 2004 

11 
10 
9 

1 I 

oemg rae ' UIS, ISSOUn B . T t 1 St. Lo • M" . 
Concentridiol( 

RatioofMax Maximum 

#ofDete.cts 
Detected to 

Max Detected Average Colice~,tttation 

Average (ugiL) 
.. 

(ugiL) Umit (MCL) or 
Concentration . ~~l'a.!e~~ (ugiL) 

·. 
" 

.. . ·' 

8 4.54 921 203 5 

3 6.56 180 27 700 

2 5.07 59 12 146 

3 3.55 60 17 i,OOO 

3 2.84 24 8.3 10,000 
''; 

. 
.. ·., 

... '· 

3 1.95 1,000 513 NA 

5 4.09 301,200 73,658 NA 

0 N/A ND 429 NA 
.. 

. .. . . • . 
,, ., --

1 I 1.00 22 42 15 

N/ A • Not applicable ORO · Oil range organic 

NA: Not available Max Detected - Maximum value of detected concenttations 

ND · Not detected 

• 
Max Detected 

Exceeds 

MCLor 
Equivalent. 

y 

N 
N 
N 
N 

N/A 
N/A 
N/A 

y 

MACTEC 
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Table 3A-12(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 2A: Demolished Area, Boeing Trad 1, St. Louis, Missouri 

Average SoD 

COCs Cone. 

(ug/kg) 

Benzene 443 

Dichlorodifluoromethanc 3.4 

Ethyl benzene 376 

Methylene chloride 2.9 

Tetrachloroethene 10.6 

Toluene 19 

Xylenes, total 39 

Organics Total Risk 

TPH-GRO 12,428 

TPH-DRO 118,086 

!TIH-ORO 2,500 

TPH Total Risk 

Arsenic 38,875 

Cadmium 730 

Mercury_ 49 

Antimony 3,785 

Beryllium 1,106 

Cobalt 6,125 

Copper 33,525 

Nickel 15,750 

~ 86,675 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not perfonned. 
HI: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 
GRO: Gasoline range organic 
ORO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

Indoor ~tion or 
Vapors from Subsurface 

SoU 
ffiLCR HQ 

2.71E-08 1.54E-03 

NA 5.11E-06 

NA 1.60E-06 

l.BOE-11 3.57E-08 

4.85E-il 5.86E-07 

NA · 3.95E-07 

NA 1.87E-07 

2.71E-08 l.SSE-03 

NA 1.27E-04 

NA 1.19E-04 

NA 6.40E-08 

NA 2.47E-04 

NA NA 

NA NA 

NA 1.37E-04 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 1.37E-04 

2.71E-08 1.93E-03 

Average 
Indoor Inhalation of 

GWConc. 
Vapors from Sum of SumofHQ 

Groundwater ffiLCR (HI) 

(ug/L) mLCR· HQ 

220 3.26E-08 1.85E-03 5.96E-08 3.39E-03 

- - - NA 5.11E-06 

- - - NA 1.60E-06 

- - - l.BOE-11 3.57E-08 

- - 4.85E-ll 5.86E-07 

- - - NA 3.95E-07 

- - - NA 1.87E-07 
0 3.26E-08 l.SSE-03 5.97E-08 3.40E-03 

555,250 NA 3.39E+OO NA 3.39E+OO 

95,155 NA 1.89E+01 NA 1.89E+01 

288 NA 1.51E-01 NA 1.51E-01 

NA 2.24E~l NA 2.24E~l 

47 NA NA NA NA 

8.9 NA NA NA NA 

- - - NA 1.37E-04 

- - - NA NA 

- - - NA NA 

- - - NA NA 

- - - NA NA 

- - - NA -NA 

- - - NA NA 

NA NA NA 1.37E-04 

3.26E-08 -2.24E~l 5.97E..()8 2.24E~l 

• 
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Average Soli 

COCs Cone. 

(uglkg) 

Bcnmlc 622 
n; ""uoromcihmc 3.1 

c 570 

chloride 3.5 

lfctrachlorocthcne 10 

II"o!ucno 67 

'[richlorocthenc 1.9 

X}'kncs, total 30.0 

()rpnfcs Total Risk 

TPH-GRO I 12,428 

TPH-DRO I 2.228 359 

ITPH.ORO I 2,500 

~H Total Risk 
Ancni<: . 38,875 
r.2mnnnn 730 

IMcmuy 49 
3,785 

BCJ:Y(lium 1106 
Cobalt 6,125 

Copper 33,525 

l'lickel 15 750 

line: 86,675 

!Metals Total Risk 

~IMULA.TIVE RISK 

Notes. 
NA: Not available 
-: Risk c:valualion was not performed. 

Hi: Hazard index 
uWkg: Micrograms per kilogram 
ugiL: Micrograms per liter 
GRO: Gasoline range organic 
DRO: Diesel range mgmic 
ORO: Oil range mgmic 

TPH: Total petroleum hydrocarbon 

September 2004 
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Table3A-U(b) 

Calculation oflndlvldual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-arealA: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Accidental Ingestion of 
Outdoor Inhalation of 

AverageGW Dermal Contact with Outdoor Inhalation of 

Dermal Contact with SoU SoU 
Vapors and Particulates Cone. Groundwater Vapors from Groundwater 

fi'om SoU 

IELCR HQ IELCR HQ IELCR HQ (ug/L) IELCR HQ IELCR HQ 

8.99E-ll 7.23E-05 9.99E-ll 8.04E-05 5.10E-10 7.24E-04 220 4.24E-08 . 3.42E-02 1.74E-ll 2.46E-05 

NA I.BOE-08 NA 6.01E-09 NA 4.10E-07 

NA 1.99E-06 NA 2.03E-06 NA 1.78E-06 

1.32E-13 205E-OB 1.47E-13 228E-08 220E-13 1.09E-08 

271E-13 3.65E-08 3.02E-12 4.06E-07 6.22E-13 l.SSE-07 - - - - -
NA l.lBE-08 NA 1.31E-07 NA 7.41E-07 - - - - -

1.70E-16 1.81E-10 1.14E-13 1.21E-07 247E-13 290E-07 - - - - -
NA 5.23E-09 NA 5.3SE-09 NA 1.19E-07 - - - - -

9.03E-11 7.44E-05 1.03E-10 8.31E-05 5.11E-10 7.l8E-04 4.24E-08 3.42E-Ol 1.74E-11 :Z.46E-05 

NA NA NA 5.65E-05 NA 7.32E-05 555,250 NA NA NA 3.04E-02 

NA 4.91E-03 NA 1.49E-02 NA 4.2BE-03 95,155 NA NA NA 1.68E-01 

NA 6.37E-06 NA 1.64E-05 NA 5.16E-07 288 NA NA NA 1.35E-03 

NA 4.92E-03 NA 1.50E-02 NA 4.35E-03 NA NA NA :Z.OOE-01 

9.68E-10 1.51E-04 3.07E-07 4.77E-02 5.10E-10 7.94E-06 47 NA NA NA NA 

NA 1.70E-05 NA 5.66E-04 4.02E-12 B.94E-08 8.9 NA NA NA NA 

NA 1.88E-07 NA 9.40E-06 NA 2.27E-04 - - - - -
NA 1.10E-04 NA 3.67E-03 NA 4.07E-06 

7.90E-10 6.43E-06 2.63E-10 2.14E-06 8.13E-12 1.19E-08 - - - - -
NA 3.56E-04 NA 1.19E-04 5.2SE-11 6.58E-05 - - - - -
NA 9.74E-06 NA 3.2SE-04 NA 7.18E-06 - - - - -
NA 4.58E-07 NA 3.05E-05 1.16E-ll 1.69E-05 - - - - -
NA 3.36E-06 NA 280E-05 NA 1.77E-08 - - - - -

1.76E-09 6.54E-04 3.07E-07 5.24E-Ol 5.86E-10 3.29E-04 NA NA NA NA 

1.85E-09 5.65E-03 3.07E-07 6.75E-Ol 1.10E-09 5.41E-03 4.24E-08 3.4:ZE-Ol 1.74E-11 :Z.OOE-01 

• 
Sum or SumofHQ 

IELCR (lD) 

4.32E-08 3.51E-02 

NA 4.34E-07 

NA 5.80E-06 

4.99E-13 5.43E-08 

3.91E-12 6.30E-07 

NA 8.84E-07 

3.61E-13 4.11E-07 

NA 1.30E-07 

4.32E-08 3.51E-Ol 

NA 3.06E-02 

NA 1.92E-01 

NA 1.37E-03 

NA 2.24E-01 

3.08E-07 4.79E-02 

4.02E-12 5.83E-04 

NA 236E-04 

NA 3.78E-03 

1.06E-09 8.58E-06 

5.2SE-ll 5.40E-04 

NA 3.42E-04 

1.16E-ll 4.79E-05 

NA 3.14E-05 

3.09E-07 5.34E-Ol 

3.52E-07 3.13E-Ol· 
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Table 3B-1l(a) 

CakulatloD olladlvldual Esc:en Lifetime em- RIJk (IELCR) aad Huord Quolleat (IIQ) fOI' a Curreat Oo-alte NDD-realdeatlaiWOI'kor. 

Sub-area 28: n-tlabed Ara, Boela& Tract 1, St. Loull, Ml11ourl 

AveraceSoU 
COCa 

I,I·Dichlorocthcnc 

1,2.3-Trimcthvlbcnzcnc 
1,2,4-Trimelhvlbcnzcnc 

~ 
~ 

~I 2-0icbloroelhenc 
~tbvlbcnzenc 
~bcnunc 
IMctbvl ethyl ketone CMEKl 
IMctby~cne c:bloridc 
IMctbvl tort-butyl ether (MTBE) 

~htball:ne 
p·B 
P· 

etrachloroelbcn 
Oluene 

lmu-1,2-Dichlowetbcnc 

Vlllvl c:hlolidc 

~Total 
OrPDia Tollol Rlak 

Alil>hatics > nC6 to nCB ITXI006l 
IAJ;pimtics > nC8 to nCIO ITX1006l 

k\romalic:s > nC8 to nC1 0 (I"X1006) 

TPIJ.GRO 

IAliPhatics > nC10 to nC12 ITX1006l 

IAliPhatics > nCI2to nCI6 ITX1006l 

WiDbatica > nC16to nC21 ITX1006l 

Aromatics> nCIO to nCI2 (I'X1006) 

Aromalico > nC12 to nC16 (I"X1006) 

Aromalico > nC16to nC21 (I'X1006) 

TPH-DRO 

AliDhatica > nC21to nC35 (I"X1006) 

Aromalico > nC21to nC3S ITX1006l 

TPJI.ORO 

TPH Tolal RIJk 

~ 
~cadmium 
lehromium 
IMcrowy 
~Selenium 
Silver 
IAnlimonv 
hlavlliwn 

~cobalt 
~coPPer 
IMIIIIIIllOSO 
lriickd 
lnwlium 
lzinc 
Mllbb Tobl Rlak 
CUMULATIVE RISK 

Notes, 
NA: ·Not available 
-: Risk evaluation wu not pc:rl'onned. 
HI: HIZaid index 
uslkl: Micropms per kilogram 
u,riL: Micropms per liter 
GRO: Guolinc Jll1gC organic 
DRO: DiclciJIIIgC organic 
ORO: Oil range organic 
ll'H: Total petroleum hydroc:arl>on 

Coac. 

Cur/IW 

-
-
-

2,122 

-
31 
171 
53 
99 

1,386 
8S 

-
436 
394 
169 
93 
179 

117893 
8S 
20 
244 
29 
137 

-
-
-

51,214 

-
-
-
-
-
-

117,1U 

-
-

40250 

11,546 
1638 

25,878 
114 

1003 
1,289 
2.513 
849 . 

6,613 
11748 

844,250 
17715 
2039 

36.425 

ladoor lahalatloa ol 
Vapon from Subaurr-

SoU 
IELCR HO 

- -
- -
- -
NA 2.40E-OS 

- -
IJ2E-09 4.38E-07 

NA 9,96E-OS 

NA 2.27E-07 
NA 9.64E-06 
NA 3.02E-06 

S.21E·10 1.04E-06 

NA S.83E-06 
NA 2.66E-06 

NA 3.42E-06 
NA 2.37E-07 

NA 2.19E-06 
5.39E-01 6.50E-03 

NA 1.78E-06 

NA 854E-06 

1.89E-09 8.89E-OS 
2.61E-07 B.SSE-05 

NA 6.SSE-01 

1.04&-17 U4E-83 

- -
- -
NA "'E-04 

-
- -
- -
- -
- -

NA UfE-04 

-
- -

NA 1.03&.K 
NA 1.42&.03 
NA ·NA 
NA NA 
NA NA 
NA 3.22E-04 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA 3.l2E-04 

1.04&.07 1.59E-83 

AverapGW ladoor lahalalloD ol 

Coac. Vapora from Gl'OIIIIdwater 

(u!/Ll IELCR llo 
150 S.9SE-01 S.9SE-02 

48 NA 1.91E-04 
. 182. NA 1.41E-03 

- - -
239 3.S4E-08 3.S4E-03 

4,497 NA 4.26E-03 

- - -
- - -
- - -
222 4.76E-II 4.76E-06 

321 NA 3.9SE-04 

221 NA 1.48E-04 

189 NA 1.03E-04 

207 NA 1.94E-04 

1911S 4.91E-07 4.91E-02 

649 NA 9.32E-OS 

150 NA 1.43E-04 

1.991 9.SSE-08 9.SSE-03 

728 S.SSE-06 S.SSE-01 

- - -
'·~ U4E-81 

4,660 NA 2.72E-03 

2,732 NA 4.70E-02 

2,732 NA 1.S3E-03 

10,123 NA S.12E-02 
17,717 NA 4.S7E-01 

63,149 NA 7.0SE+OO 

74,726 NA 7.86E+01 

8,107 NA 1.47E-03 

30,484 NA 2.30E-03 

25,186 NA S.42E-04 

21t,9A NA UZE+01 
8,786 NA 9.2SE+OO 
7,028 NA 1.71£-0S 

15,114 NA USE+OO 
NA '.54E+01 

67 NA NA 
4.0 NA NA 

-
-
-· 

- --
-
- -
-
- -

NA NA 
'-77&.05 ,,51E+01 

Sumol SumolHQ 

IELCR (Ill) 

S.9SE-01 S.9SE-02 

NA 1.91E-04 

NA 1.41E-03 

NA 2.40E-OS 

3.S4E-08 354E-03 

1.32E-09 4.38E-07 

NA 4.36E-03 
NA 2.27E-07 

NA 9.64E-06 
NA 3.02E-06 

S.21E·IO 1.04E-06 

4.76E·II 4.76E-06 

NA 4.01E-04 

NA 1.SIE-04 

NA 1.06E-04 

NA 2.37E-07 

NA 1.96E-04 

1.03E-06 5.56E-02 

NA 9.49E-OS 

NA 1.S1E-04 
9.77E-08 9.67E-03 

S.B1E-06 S.SSE-01 

NA 6.SSE-01 

7.57E-K U1&.01 
NA 2.72E-03 

NA 4.70E-02 
NA 1.53E-03 

NA 5.11&.02 
NA 4.S7E-01 
NA 7.0SE+OO 

NA 7.86E+01 

NA 1.47E-03 

NA 2.30E-03 

NA S.42E-04 

NA UZE+01 
NA 9.2SE+OO 

NA 1.71£-0S 

NA USE+OO 

NA U4E-101 
NA NA 
NA NA 
NA NA 
NA 3.22E-04 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA 3.22&.04 

7.57E-05 UlE+Ol 

The RAM Group 
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Avera~:eSoU 

COCa Cone. 

(u~ 

I 1-Dichloroethene 21 

1,2,3-Trimethy1bcnzcne -
I 2,4-Trimethylbcnzcne 23 

Acetone 1034 

IBertllCDe -
Ploroethanc 21 

cis-1 2-Dichloroethcnc 3706 

~thylbenzcne 136 

~benzene 42 
m,p-Xylcne 182 . 

~ethyl ethyllcetonc (MEK) 994 

Methylene chloride 59 
Methyl tert-buty) Cther -
~thalcne 154 

ln-Butylbenzcne 200 
[n.Propylbenzcne 66 
o-Xylcne 65 

!toluene 48 

sec-B11tylbenzcne 113 

Tclrllchloroethcne 284,245 

Toluene 177 

trans-I 2-Dichloroethcnc 470 

Trichloroethene 688 

V'mv1 chloride 39 

Xvlc:nes. Total 507 

~anlcs Total Risk 
Alil!hatics > nC6 to nC8 (TXI 006) -
Aliphatics > nC8to nClO (lX1006} -
Aromatics> nC8 to nC1 0 ITX1006) -
TPH-GRO 37150 

Aliphatics > nC10 to nC12 (TXI006) -
Aliphatics > nC12to nC16!lX1006) -
Aliphatics > nC16to nC21 (TX1006) -
Aromatics > nCl 0 to nC12llX1006) -
Aromatics > nC12 to nCJ6llX1006l -
Aromatics> nCJ6to nC21 (lXJ006) -
TPH-DRO 521665 
Aliphatics > nC21 to nC35 (TX1 006) -
Aromatics> nC21 to nC35 (lX1006) -
TPH-ORO 30667 
TPH Total Risk 

September 2004 

• 
Table3B-ll(b) 

Calculation of Individual Exccu Lifetime Cancer Rlsk(IELCR).and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area 2B: Demoli.lhed Area, Boelnj: Tract 1, St. Louis, Mluouri 

Acddentallqeatlon of 
Outdoor Inhalation of 

AveB~:eGW Dei"JJIal Contact with Outdoor Inhalation of 

'Dei"JJIal Contact with SoU SoU 
Vapon and Particulates Cone. Groundwater Vapon from Groundwater 

'" from Soil 

IELCR HQ IELCR HQ IELCR HQ (uz/L) IELCR HQ IELCR HQ 

6.37E-ll 8.26E-07 7.08E-ll 9.18~7 2.30E-IO 1.62E-06 ISO 2.28~7 2.9SE-03 234E-10 1.64E-06 

- - - 48 NA NA NA 3.11E-06 

NA 1.63E-07 NA 1.66E-07 NA 3.4SE-06 182 NA NA NA 1.73~5 

NA 3.61E-06 NA 3.81E-06 NA 8.96E-06 

- - - - 239 4.61~8 3.71~2 1.89E-11 2.68E..OS 

9.93E-13 5.99~8 3.31&.13 2.00~8 4.48E-12 3.73E-08 

NA 1.29~5 NA 1.44E..o4 NA 7.28E..o4 4497 NA NA NA 1.1SE-OS 

NA 4.76E-07 NA 4.~7 NA 4.~7 

NA 1.48E..()7 NA 1.64~7 NA 1.03E-06 

NA 1.06E-07 NA 3.5~8 NA l.72E-06 

NA 5.78~7 NA 6.4~7 NA 224E-06 - -
220E-12 3.42E-07 244E-12 3.80~7 3.67E-12 1.81E-07 

- 222 1.04E-09 2.58E..o5 1.03E-13 2.39~8 

NA 2.69E-06 NA 299E-06 NA l.S1E-OS 321 NA NA NA 252E..OS 

NA 5.82E-06 NA 1.94E-06 NA 2.12E-06 221 NA NA NA 1.58E-06 

NA 2.30~5 NA 2.5~5 NA 1.21E-06 189 NA NA NA l.l4E..o6 

NA 3.78~8 NA 1.26E-08 NA 6.37E-08 

NA S.S6E-01 NA 1.8~7 NA 2.12E-07 

NA 3.30E..o6 NA l.lOE-06 NA 1.62E-06 207 NA NA NA 1.97E..()6 

7.36E-09 9.91E..o4 8.18~8 l.IOE-02 1.69~8 5.09E-03 19,115 1.51~5 203Et00 202E-10 6.09E-OS 

NA 3.08~8 NA 3.43~7 NA 1.94E-06 649 NA 3.24E..03 NA 1.14E..o6 

NA 8.19E..()7 NA 9.10E-06 NA 5.61E-05 ISO NA NA NA l.8SE-06 

6.29E-14 6.67E..08 4.19E-ll 4.4~5 9.12E-ll 1.07E..()4 1991 1.11~7 1.18~1 4.36E-11 · 5.12E..05 

3.73E-13 4.59E-09 4.1SE-10 5.10E-06 1.26E-09 1.03~5 728 3.19E-06 3.92E-02 2.00E..o9 1.63E-05 

NA 2.9SE..o9 NA 2~8 NA 2.02E-06 

7.43E-09 1.05E-03 8.23E-G8 LUE-Ol 1.84E-G8 6.03E-03 1.87E-05 2.23E+OO 2.49E-09 l.82E..o4 

- 4,660 NA NA NA 2.43E..OS 

- - - - - - 2,732 NA NA NA 4.18E-04 

- - 2,732 NA NA NA 1.6SE..OS 

NA NA NA 1.69E..o4 NA 2.19E..o4 10,W NA NA NA 4.59E..o4 

- - - - - 17,717 NA NA NA 4.07E..03 

- - - - 63,149 NA NA NA 6.28E-02 

- - - - - - 74,726 NA NA NA 7.00E-01 

- - - - 8,107 NA NA NA 2.26E-05 

- 30,484 NA NA NA 5.93E-05 

- - - - - - 25,786 NA NA NA 4.01E..05 

NA. l.lSE-03 NA 3.50E-03 NA l.OOE-03 219,968 NA NA NA 7.66E..o1 

- - - - - - 8,786 NA NA NA 8.22E..02 

- - - - - 7,028 NA NA NA 9.46E..o6 

NA 7.81E..o5 NA 2.01E..o4 NA 6.33E..o6 15,814 NA NA NA 8.23E-02 

NA 1.23E..()J NA 3.87E-03 NA UJE-03 NA NA NA 8.49E..o1 

Page I of2 

• 
Sum of SumofHQ 
IELCR (Ill) 

2.28E-07 2.96E-03 

NA. 3.11E-06 
NA 2.11E-OS 
NA 1.64E-OS 

4:61~8 3.71E-02 
5.80E-12 1.17E-07 

NA 9.56E-04 
NA 1.39E-06 
NA 1.34E..o6 
NA 1.86E..o6 
NA 3.46E..o6 

8.31E-12 9.03E-07 
l.04E-09 258E-05 

NA 4.66E-05 
NA l.lSE-05 
NA 5.08E-OS 
NA 1.14E..07 
NA 9.53E-07 
NA 7.98E..o6 

1.52E..()5 20SEtOO 

NA 3.24E-03 
NA 6.84E-05 

l.11E-07 1.18E-OI 
3.20E-06 3.~2 

NA 205E..o6 
l.SBE-05 USE+OO 

NA 2.43E-05 
NA. 4.18E-04 
NA l.6SE-OS 
NA 8.47E..o4 
NA 4.07E-03 
NA 6.28E-02 
NA 7.00E-OI 
NA 2.26E-05 
NA 5.93E-05 
NA 4.01E-05 
NA 7.72E..ol 
NA 8.22E..o2 
NA 9.46E..o6 
NA 8.25E-02 

NA 8.56E..ol 

The RAM Group 



• 
COCa 

Arsenic 
Cadmium 
Chromium 
IMercmv 
Selenium 
Silver 
Antimony 
Beryllium 
Cobalt 
Copper 

Nickel 
Thallium 

~ 
Metals Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
uglkg: Micrograms per kilogtmn 
Uf/L: Micrograms per liter 
GRO: Gasoline nmge organic 
DRO: Diesel nmge organic 
ORO: Oil nmge organic 
TPH: Total petroleum hyclrocubon 

September 2004 

Aven~:eSoll 

Cane. 

(u~) 

10,969 
1289 

22,860 
194 
909 
1122 
2,513 
849 

6,613 
11748 
844,250 
17715 
2,039 
36425 

• 
Table JB-U(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for • Future Construction Worker 

Sub-area lB: Demolished Area, BaelnJ: Tnd 1, St. Louis, Missouri 

Accidental ln&estion of 
Outdoor Inhalation a~ AverqeGW De1111al Cantad with Outdoor Inhalation of 

Dei"'Dal Contad with Soli Vapors and Particulate& 
Soli from Soli 

Cane. Groundwater Vapors fro• Groundwater 

IELCR HQ . IELCR HQ IELCR HQ (uKfL) IELCR HQ IELCR HQ 

2.73E-10 •4.2SE-05 8.6SE-08 1.3SE-02 1.44E-10 2.24E-06 67 NA NA NA NA 

NA 3.00E-05 NA 9.99E-04 7.11E-12 1.58E-07 4.0 NA NA NA NA 

NA NA NA NA 8.40E-10 NA 

NA 7.54E-07 NA 3.77E-05 NA 9.09E-04 

NA · 2.11E-OS NA 7.04E-05 NA 9.77E-07 - - - -
NA '7.83E-05 NA 8.69E-05 . NA 2.40E-05 

NA 7.30E-05 NA 2.43E-03 NA 2.70E-06 - - - - -
6.06E-10 4.93E-06 2.02E-10 l.64E-06 6.24E-12 9.10E-09 - - - - -

NA 3.84E-04 NA L28E-04 S.67E-ll 7.11E-05 - -
NA 3.41E-06 NA 1.14E-04 NA 2.S2E-06 -
NA 2.10E-03 NA 2.34E-03 NA 3.69E-03 

NA S.lSE-07 NA 3.43E-05 1.30E-11 1.90E-OS 

NA 2.96E-04 NA 9.87E-03 NA l.S6E-06 - - - - -
NA 1.41E-06 NA l.lBE-05 NA 7.44E-09 - - - - -

8.79E-10 3.04E-03 8.67E-08 2.96E-OZ 1.07E-09 4.73E-03 NA NA NA NA 

8.31E-09 5.31E-03 1.69E-07 4.47E-02 1.95E-08 UOE-02 1.87E-05 l.lJE..OO 2.49E-09 8.49E-01 

Page2of2 

• 
Sum of SumofHQ 

IELCR (HI) 

8.69E-08 1.3SE-02 

7.11E-12 1.03E-03 
8.40E-10 NA 

NA 9.47E-04 
NA 9.26E-05 
NA 1.89E-04 
NA 2.51E-03 

8.14E-10 6.59E-06 
S.67E-ll 5.83E-04 

NA 1.20E-04 
NA 8.13E-03 

1.30E-ll S.38E-05 
NA 1.02E-02 
NA 1.32E-OS 

8.87E-08 3.74E-02 
1.89E-05 3.14E..OO 

The RAM Group 
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Table 3C-12(a) 

Calculation of Individual Excess Lifetime Cancer Risk (iELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker · 

Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

. (ug/kg) 

Benzene --
Organics Total Risk 

ifPH-GRO 13,000 

ifPH-DRO· 1,330,000 

ifPH-ORO . 34,000 

TPH Total Risk 

CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 

ill: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter . 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum hydrocarbon 

Indoor Inhalation of . 
V~pors from Subsurface 

Soil 

IELCR HQ 

--- --
NA NA 

NA 1.33E-04 

. NA 1.34E-03 

NA 8.69E-07 

NA .1.48E-03 

NA· 1.48E-03 

AverageGW Indoor Inhalation of 

Cone.· Vapors from Groundwater 
Sum of SumofHQ 

IELCR (HI) 

(ugfL) IELCR HQ 
203 2.02E-08 2.02E-03 2.02E-08 2.02E-03 

2.02E-08 2.02E-03 2.02E-08 2.02E-03 

73,658 NA 5.20E-01 NA 5.20E-01 

513 NA l.ISE-01 NA 1.19E-01 

429 NA 2.61E-01 NA 3.12E-01 

NA 8.99E-Ol NA 9.52E-Ol 

2.02E-08 9.01E-01 2.02E-08 9.54E-01 

• 
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• 
Average SoU 

COCs Cone. 

(uglkg) 

Benzene 102 

~thy_lbcnzene 172 

Methylene chloride 5.8 

ll'oluene 762 

Xylenes, Totll 415 

Oreanlcs Total Risk 
frpH-GRO 97,167 

'll>H-DRO 177,313 

TPH..QRO 15,167 

TPH Total Risk 
MIMTR.ATJVERJSK 

Notes. 

NA: Not available 
-: Risk evaluation was not perfonncd. 
HI: Hazard index 
uglkg: Micrograms per kilogram 

ug/L: Microgr.uns per liter 
GRO: Gasoline range organic 

DRO: Diesel range organic 

ORO: Oil range organic 

TPH: Total petroleum hydrocalbon 

September 2004 

• 
Table 3C-12(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazanl Quotient (HQ) ror a Future Construction Worker 

Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri 

Outdoor Inhalation of AverageGW Dennal Contact with Outdoor Inhalation of 
Dermal Contact with SoU AcddentaiingestJoa or SoU Vapors and Partk:ulat.es 

rromSoU 
Cone. Groundwater Vapors rrom Groundwater 

IELCR HQ IELCR HQ IELCR HQ (ugiL) IELCR HQ IELCR HQ 

1.48E-II 1.19E-05 1.64E-11 1.32E-05 8.40E-II J.l9E-04 203 3.91E-08 3.14E-02 4.83£.12 6.86E-06 

NA 6.01E~7 NA 6.14~ NA 5.37~ - - - - -
2.17E-13 3.37E-08 2.41E-13 3.75E-08 3.61E-13 1·.79E-08 - - - - -

NA 1.33E-07 NA 1.48E-06 NA 8.38E-06 - - - - -
NA 2.41EOO NA 2.01E-08 NA 1.65E-06 - - - - -

l.SOE-11 1.27E-OS 1.67E-ll 1.54E-OS 8.43E-11 1.30E-04 3.91E-08 . 3.14E-02 4.83E-12 6.86E-06 

NA NA NA 4.42E-04 NA 5.72E-04 73,658 NA NA NA 7.08E-03 

NA 3.91E-04 NA 1.19E-03 NA 3.40E-04 513 NA NA NA I.S9E-03 

NA 3.86E-OS NA 9.94E-05 NA 3.13E-06 429 NA NA NA 3.52E-03 

NA 4.30E-04 NA 1.73E-03 NA 9.16E-04 NA NA NA l.:UE-02 

l.SOE-11 4.42E-04 1.67E-11 1.7SE-03 8.43E-11 l.OSE-03 -3.91E-08 3.14E-02 4.83E-12 1.22E-02 

• 
Sum of SumofHQ 
IELCR <Hn 

3.92E-08 3.16E-02 

NA J.75E-06 

8.19E-13 8.91E-08 
NA 9.99E-06 
NA 1.67E-06 

3.92E-08 3.16E-02 

NA 8.09E-03 
NA 3.51E-03 
NA 3.66E-03 

NA l.S3E-02 
3.92E-08 4.68E-02 

The RAM Group 
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ATTACHMENT 3-A 

ECOLOGICAL RISK ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than Y2 mile to a surface water resource (pond, river, lake, etc.)? 

Yes. Coldwater Creek is located 2,500 feet from the edge of Area 2. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? · 

No, the site is paved. 

4. Has a process (operational) discharge or storm water permit not been issued for.the ~ite? 

Site-wide, there is a storm water permit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state. rare, threatened, or endangered species on or within a V2 mile 
radius of the site? Note, the V2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Y2 mile radius of the site? · 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a V2 
mile radius of the site? 

No . 

September 2004/ Area 2 The RAM Group 



• 

• 

• 

ATTACHMENT 3-B 

ECOLOGICAL RISK ASSESSMENT- AREA 2 DEMOLISHED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

1a. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

1c. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, eventually. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

No, groundwater impact is delineated within the boundary of the area, and off-site 
migration is not anticipated. 

Is ~APL present at the site? 

Yes. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Yes. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

Yes, leaching of these contaminants to the groundwater is possible, however erosion of 
surface soils is unlikely as the site is paved . 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No, the site is paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

Yes. 

4b. Are potential ecological receptors on the site? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5 . . 

No, the site is entirely paved . 

Could contamina~ts reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is a large industrial site, almost entirely covered by either buildings or 
pavement. · 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, there are no plants on-site, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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4.1 INTRODUCTION 

SECTION 4.0 
AREA 3: RETAINED AREA 

The Retained Area (Area 3) is located within the southern portion of the Facility, adjacent to and 
south ofthe Norfolk and Western Railroad Company railroad tracks and Banshee Road· (Figure 4-
1). This Area is bounded on the west by Areas 1 and 2, on the south by the Airport runway, and 
on the east by Areas 4 and 9. This section will describe the chemicals found here, the exposure 
model, the evaluation of the current and future risk to human health and the environment, and 
conclusions based on the results of the risk evaluation. 

4.2 DESCRIPTION OF AREA 

The Retained Area is approximately 2,500 feet long by 1,200 feet wide (Figure 4-1). Within this 
Area are nine buildings, and a large parking lot. The Area is currently paved. Under future 
construction plan~, the majority of the current buildings are due to be retained and the Area will 
continue to be paved. For the purposes of this risk evaluation, Area 3 was further subdivided into 
eight Sub-areas; 3A to 3H (Figure 4-1). A brief description of the Sub-areas follows: 

• Sub-area 3 A: This Sub-area is trapezoidal and located in the northwestern portion 
of Area 3 and covers about 5.25 acres. It extends from Banshee Road on the 
north to the northern edge of Building 42 on the south, and from Area 2C on the 
west to the middle of Building 41 on the east. This Sub-area contains the 
Building 41 tankfarm and the northern portion of the pipeline that extends from 
the Building 41 tank farm to the Fuel Pits #1, 2, 3, and4. Also, included in this 
Sub-area are building/structures #44, #44A, #46, and #49, and along the northern 
perimeter are railroad spurs and an industrial sewer line. The primary chemicals 
that exceeded screening criteria in this Sub-area were VOCs, TPH, and metals. 

• Sub-area 3B: This Sub-area is rectangular and located on the west side of the 
southern portion of Building #2 and covers about 0.68 acres. This Sub-area is 
bounded on the north by Sub-area 3D, on the west and south by Sub-area 3C, and 
on the east by Building #2. This Sub-area contains the previous Aviation Gas 
Refueling Station and past UST #B68. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs and TPH. 

• Sub-area 3C: This Sub-area is a 7-sided polygon in the southwestern portion of 
Area 3 and covers about 11.91 acres. This Sub-area is bounded on the north by 
Sub-areas 2A and 2B, on the west by Sub-area 2C and Area 1, on the south by the 
Airport runway, and on the east by other portions of Area 3. This Sub-area 
contains Buildings #3, #42, #43, and #45H, Fuel Pits #1 and #2, the previous 
Building #43 tankfarm and past USTs #B33 - B37, and associated pipelines 
connecting Fuel Pits #1 and #2 to the Building #41 and #43 tank farms, and 
connecting the two tankfarms together. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs, TPH, and metals . 
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4.8.2 Sub-area 3B 

Tables 4B-8(a) and 4B-8(b) present the representative concentrations for soil, and Table 4B-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the-ratio of maximum 

· detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.3 Sub-area 3C 

Tables 4C-8(a) and 4C-8(b) present the representative concentrations for soil, and Table 4C-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. Following are the constituents and the 
samples for which this ratio exceeds 10: 

GROUNDWATER 
COCs Locations 

Benzene B42S5W 
TPH-DRO B42S5W 

Benzene was detected at concentrations below the acceptable .HQ of 1 and the acceptable IELCR 
of 1 x 10-5

, refer Tables· 4C-10(a) and 4C-10(b). Thus, the target risk will not exceed 
unacceptable levels. However, to be conservative, we have identified those constituents whose 
concentrations are within two orders of magnitude of acceptable risk (i.e., those chemicals with 
an IELCR > 1 x 10-7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, benzene and TPH-DRO, in the 
vicinity ofB42S5W are within two orders of magnitude of acceptable risk. 

4.8.4 Sub-area 3D 

Tables 4D-8(a) and 4D-8(b) present the representative concentrations for soil, and Table 4D-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.5 Sub-area 3E 

Tables 4E-8(a) and 4E-8(b) present the representative concentrations for soil, and Table 4E-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.6 Sub-area 3F 

Tables 4F..:8(a) and 4F-8(b) present the representative concentrations for soil, and Table 4F-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
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concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 

groundwater. 

4.8. 7 Sub-area 3G 

Tables 4G-8(a) and 4G-8(b) present the representative concentrations for soil, and· Table 4G-9 

presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the COCs in soil or 
groundwater. 

4.8.8 Sub-area 3H 

Tables 4H-8(a) and 4H-8(b) present the representative concentrations for soil, and Table 4H-9 
presents the representative concentrations for groundwater. The ratio of the maximum detected 
concentration to average concentration is also presented. For this Sub-area the ratio of maximum 
detected concentration to the average concentration did not exceed 10 for the .COCs in soil or 
groundwater. 

4.9 CALCULATION OF RISK 

Series of Tables 4-1 O(a) and 4-lO(b) present the results for the non-residential worker and 

construction worker, respectively. The tables present the carcinogenic (IELCR) and non­
carcinogenic (HQ and Ill) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, , 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

4.9.1 Sub-area 3A 

4. 9.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in· Table 4A-10(a), the cumulative IELCR is 7.9 x 10"8, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(a), the cumulative HI for all COCs and all routes of exposure is 2.6, 

which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of TPH-DRO from 
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groundwater. The contribution to the Ill from all the other COCs and routes of exposure is 
significantly less than 1.0. 

4.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4A-10(b), the cumulative IELCR is 4.52 x 10"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4A-10(b), the cumulative Ill is 0.055, which is below the regulatory 
acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.9.2 Sub-area 3B 

4.9.2.1 Non-residential Worker 

Carcinogenic Risk: 
. . 

As indicated in Table 4B-10(a), the cumulative IELCR is 3.35 x 10·9, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4B-10(a), the cumulative Ill for all COCs and all routes of exposure is 0.31, 
which is below the regulatory acceptable level of 1.0. Since the cumulative m is less than 1.0, 
the HQ for each COC and each r.oute of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

4.9.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4B-10(b), the cumulative IELCR is 4.66 X 10"10
, which is well below the 

regulatory acceptable level of 1 ~ 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Tal:?le 4B-10(b), the cumulative m is 0.0071, which i~ well below the regulatory 
acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
level. 
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4.9.3 Sub-area 3C 

4. 9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4C-10(a), the cumulative IELCR is 2.0 x 10"8, which is well below the 
regulatory acceptable level of 1 x 104

• Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-ca~cinogenic Risk: 

As shown in Table 4C-1 O(a), th.e cumulative HI for all. COCs and all routes of ·exposure is 77, 
which exceeds the regulatory a<?ceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of TPH-DRO and TPH-ORO 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0. 

4.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4C-1 O(b ), the cumulative IELCR is 2.34 x 1 0"8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10"5, clearly the 

risk for each CQC and routes of exposure is less than 1 X 10"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4C-10(b), the cumulative HI is 1.29, which exceeds the regulatory acceptable 
level of 1.0. Further examination of the table indicates that the primary contributor tom is HQ 
for indoor inhalation ofTPH-DRO from groundwater. This is 0.95, i.e., the contribution to the Ill 
from all the other COCs and routes of exposure is significantly less than 1. 0. 

4.9.4 Sub-area 3D 

4.9.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4D-10(a), the cumulative IELCR is 2.93 x 10"8, which is well below the 
regulatory acceptable level of 1 x 104

• Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s -the regulatory acceptable level. 

Non-carcinogenic Risk:. 

As shown in Table 40-lO(a), the cumulative HI for all COCs and all routes of exposure is 0.075, 
which is well below the regulatory acceptable level of 1.0. Since the cumulative m is less than 
1.0, the HQ for each COC and each route of exposure, and hence each target organ would be less 
than 1.0- the regulatory acceptable level. 
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Carcinogenic Risk: 

As indicated in Table 40-10(b), the cumulative IELCR is 1.17 x 10"7, whlch is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o·s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table. 40-10(b), the cumulative m is 0.048, which is below the regulatory 
acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
level. 

4.9.5 Sub-area 3E 

4.9.5.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(a), the cumulative IELCR is·4.31 x 10"8, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each CQC and routes Of exposure is less than 1 X 10"5 

- the regulatory acceptable level. 

• Non-carcinogenic Risk: 

• 

As shown in Table 4E-10(a), the cumulative m for all COCs and all routes of exposure is 10, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to m are HQs for indoor inhalation of aliphatics >nC 12 to nC 16 and 
aliphatics >nC16 to nC21 from groundwater. These are 0.93 and 8.8, respectively; therefore, the 
contribution to the m from all the other COCs and routes of exposure 'is significantly less than 
1.0. 

4.9.5.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4E-10(b), the cumulative IELCR is 8.02 x 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
• Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4E-l O(b ), the cumulative m is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route ·of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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4.9.6 Sub-area 3F 

4.9.6.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4F-10(a), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-10(a), the cumulative HI for all COCs and all routes of exposure is 0.86, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1. 0 - the regulatory acceptable level. · 

4.9.6.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4F-10(b), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4F-10(b), the cumulative HI is 0.0082, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

4.9.7 Sub-area 3G 

4.9. 7.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4G-10(a), the cumulative IELCR is 6.02 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 10"4. Since the cumulative risk is less than 1 x 10-5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-10(a), the cumulative HI for all COC:::s and all routes of exposure is 2.8, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 
that the primary contributors to HI are HQs for indoor inhalation of aliphatics >nC21 to nC35 
from groundwater. The contribution to the HI from all the other COCs and routes of exposure is 
significantly less than 1.0 . 
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4.9. 7.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4G-10(b), the cumulative IELCR is 9.38 x 10-8
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 10"5 -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 4G-10(b), the cumulative HI is 0.12, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1.0- the regulatory acceptable level. 

4.9.8 Sub-area 3H 

4.9.8.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(a), the cumulative IELCR is not available. 

Non-carcinogenic Risk: 

As shown in Table 4H-10(a), the cumulative HI for all COcs· and all routes of exposure is 0. 7, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1.0, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

4.9.8.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 4H-10(b), the cumulative IELCR is 6.35 x 10"13
, which is well below the 

regulatory acceptable level of 1 x 10"4
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table' 4H-10(b), the cumulative HI is 0.0058, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
level. 

4.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek, which flows north about 
550 feet to the northeast of Area 3. There are no known unpermitted conduits present that could 
carry impacts from Area 3 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics and the chemical types and concentrations of impacts in Area 3, it is not likely that 
migration of impacts from Area 3 to Coldwater Creek will occur. The Tier 1 ecological screening 
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checklists have been completed for this Area, and are presented as Attachment 4-A and 
Attachment 4-B. These.checklists identified no potential ecological receptors or issues. 

4.11 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker 
were calculated for each Sub-area. Key conclusions of the risk evaluation are: 

Sub-area 3A 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3B 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area3C 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from TPH-DRO in 
groundwater. 

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The 
primary contributor to the risk was outdoor inhalation ofTPH-DRO from groundwater. 

The calculated carcinogenic risk for the non-residential worker and the construction worker was 
below the acceptable target risk. 

Sub-area 3D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area3E 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC12 to nC16 
and aliphatics >nC16 to nC21 in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 
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Sub-area 3F 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. 

Sub-area 3G 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC12 to nC35 
in groundwater. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 3H 

The cumulative carcinogenic risk is not a concern for the non-residential worker and the 
construction worker in this Sub-area. The calculated non-carcinogenic risks for all COCs and all 
potentially complete routes of exposure for the non-residential worker and the construction 
worker are below the regulatory acceptable level. · 

September 2004/ Area 3 4-27 The RAM Group 



• 
Sub-area 

UST 
Number 

3A Bl 
3A B2 
3A B3 
3A B4 
3A B5 
3A B6 
3A B7 
3A B8 
3A B9 
3A BlO 
3A Bll 
3A B12 
3A B13 
3A B14 
3A Bl5 
3A 816 
3A Bl7 
3A B18 
3A B19 
3B B68 
3C 833 
3C B34 
3C B35 
3C B36 
3C B37 
3E B24 
3F B20 
3F B21 
3G B22 
3G B23 
3H B41 
3H B42 
3H B43 

Note: 

• 
Table 4-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 3: Retained Area 

Boeing Tract l, St. Louis, Missouri 

Location 
Volume 

Contents Construction Materials Year Installed Status 
(Gallons) 

Building41 4000 T-979 Solvent Single Wall Steel 1947 Removed 1981 

Building41 4000 Lacquer Thinner Single Wall Steel 1947 Removed 1981 
Building 41 8000 Aviation Gas Single Wall Steel 1947 Removed 1981 

Building 41 8000 Gasoline Single Wall Steel 1947 Removed 1981 

Building41 4000 JP-5 Single Wall Steel 1981 Removed 1989 

Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 

Building41 15000 JP-4 Single Wall Steel 1947 Removed 1957 

Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 

Building41 15000 JP-4 Single Wall Steel 1948 Removed 1989 

BUilding 41 J5()()(j JP-4 Single Wall Steel 1957 Removed 1989 

Building41 15000 JP-4 Single Wall Steel 1957 Removed 1989 

Building41 8000 Gasoline Fiberglass I Plastic 1981 Removed 1989 

Building 41 8000 JP-5 Fiberglass I Plastic 1981 Removed 1989 

Flight Ops I A-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 

Flight 0ps I B-41 30000 Jet Fuel Double Wall Fiberglass 1989 Active 

Flight Ops I C-41 . 30000 Jet Fuel Double. Wall Fiberglass 1989 Active 

Flight Ops I D-41 30000 Jet Fuel Double Wall Fiberglass 1989 . Active 

Company Vehicles I E-41 8000 Gasoline Double Wall Fiberglass 1989 Active 

Flight Ops I F-41 8000 Water Double Wall Fiberglass 1989 Current I Not in use 

Building42 Unknown Aviation Gas. Single Wall Fiberglass Unknown . Removed Date Unknown 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Sing!e Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Bldg. 43 Fuel Farm 20000 Jet Fuel Single Wall Steel 1957 Removed 1991 

Building 2 1000 Gasoline I Diesel Single Wall Steel 1942 Removed 1989 

Building 1 500 Gasoline Single Wall Steel 1956 Removed 1961 

Building 1 500 Gasoline Single Wall Steel 1961 Removed 1972 

Building_ I 6000 Diesel Single Wall Steel 1972 Removed 1980 

Building 1 5000 Gasoline Single·Wall Steel 1941 Removed 1989 

Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 

Building 5 15000 Fuel Oil Single Wall Steel 1941 Removed 1988 

Building 5 6000 Fuel Oil Single Wall Steel 1941 Removed 1988 

*: During excavation, 799 cubic yards of soil were also removed. 

September 2004 

• 
Comments 

Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 

Excavated 
Excavated* 
Excavated* 
Excavated* 
Excavated* 
Excavated* 
Excavated 

·Excavated 

Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
Excavated 
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SubArea 

3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3A 
3B 
3B 
3B 
3C 
3C 
3C 
3C 
3C 
3C 
3C 

• 3C 
3C 
3C 
3C 
3C 

• 
September 2004 

Table 4-2 
Soil Boring Information for Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Borin2 Date Drilled SubArea Boring 
B41N1 1118/2002 3C B4SS9 
B41S1 11n12002 3D 2-10024 

B41S3D 1117/2002 3D B211 
B42Nl 7/1/2003 3D B212 
B42N2 7/23/2003 3D B2N1 
B42N3 7/23/2003 3D B2N2 
B42N4 7/23/2003 3D B2N3 
B42NS 7/23/2003 3D B2N4 
B44N1 11/8/2002 3D B2N6 
B42El 7/112003 3D B2N7 
B42E2 7/2212003 3D B2W1 
B42E3 7/22/2003 3D B4iE1 
B42S1 11/19/2002 3D B41S2 
B42S2 6/30/2003 3D B41S4 
B42S3 7/22/2003 3E B2E1 
B42S4 7/22/2003 3E B2E2 
B42S5 7/22/2003 3E B2N5 
B42S6 7/22/2003 3F B1W1 
B42S7 7/23/2003 3F B1W2 
B42W1 6/30/2003 30 B2S1 
B45S10 11/19/2002 30 B2S2 
B45Sll 6/30/2003 3H B4E1 
B45S12 6/30/2003 3H B4E2D 
B45S8 11119/2002 3H .B4E3 

Date Drilled · 
11/19/2002 
111111994 
11/8/2002 
6/30/2003. 
11/11/2002 
11/11/2002 
11/12/2002 
11/13/2002 
7/24/2003 
7/24/2003 
1118/2002 

1111212002 
11n12002 
11113/2002 
7/1/2003 

7/24/2003 
11/13/2002 
7/112003 
7/24/2003 
7/1/2003 

7/24/2003 
11121/2002 
11122/2002 
7/24/2003 
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Table 4-3 
Monitoring Well Information within Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Monitoring Diameter 
Screened Total 

Installation 
Sub-area Interval Depth Status 

Well (inches) 
(ft bgs) (feet) 

Date 

3A B41MW-18 2 2-12 12 11/8/1988 Active 
3A B41MW-4 2 2-12 12 10/26/1988 Inactive 
3C MW-A4 2 2-12 12 7/13/1989 Inactive 
3D B41MW-5 · 2 2-12 12 10/26/1988 Active 
30 B41MW-7 2 2-12 12 10/28/1988 Active 
3H B4MW-10 2 2-12 12 11/22/1988 Active 
3H B4MW-9 2 10-19.8 19.8 11/2/1988 Active 
3H BSMW-22 2 5-14.6 14.6 . 11110/1988 Active 

Notes: 
NA: Not available 
ft bgs: Feet below ground surface 

#of Times 
Sampled 

1 
1 
1 
2 
1 

1* 
0 
2 

*Sampled once at installation for TRPH only, Bums and Mac report 1989. Not used due to lab method . 
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• SoU Samples Used in Avence Coacen!.lculatlous in Aru 3: Reblined Aru 
B~ Tnct 1 St. Louis. Missouri 

VolaUie 
Organic 

Corilpounds 

Total 
Petroleum 

Hydrocarbons 

Non-ResklenUal Construc:tlon Non:-ResklenUal Construction 
Worker Worker WortCer Worlcer. 

Polynuc:lear AromaUc 
Hydi'OCilrbons 

N011-ResldenUal 
Worker 

COIIstructiOn 
Worker 

Pol)'chlorlnated 
Biphenyls 

.N011-ResldenUal 
Worker 

Construc:Uon 
Worker 

Metals 

Non-Resklentla 
Worker 

Construction 
Worker 

841530-4 B41N1-8 B4153D-4 841530-4 B41N1-8 -::::. -=-=:- - B42N3-4 B42N2-12 

842N3-4 B41S3D-4 842N1-9 64151-6 B42N3-4 

B42N2-12 842NS-6 B41S3D-4 -::.-.'>-<.-_ B42N4-8 

B42N3-4 .. --.. _ -:a-..r:::: B42N5-6 
3A B42N4-8 B44N1-9 

B42NS-6 
B44N1-9 

-:.~ ... ·- ·::..::. -=---~ ... -= 
... - --"::I-<":= .. 

B42E3-4. B42E2-8' 

3B 
B42E3'4. 

· · 2:10024 0.2' · .• ·: 2"10024;;&2.·· .: a2w-a . .. : Ei2N7-6· 
· B2N4;ft.>.: Bi!i'Ni< '< .. ' :.-:. ' Biw:ii;S .;. <: ,. :. B2W~-a ... 

.. , . ·.:··:· .. :. 

.. . : .. · .. . •, .: . 

B2E1-7 82E1-7 82E1-7 82E1-7 82E2-8 

3E B2E2-8 B2E2-8 B2E2-8 B2E2-8 

··!· 

~ . . ' .. 
8252-7 8252-7 8252-7 8252-7 8252-7 

3G 

84E1·14 

3H 
B4E3-18. B4e2D-10. 

Nalc: :: :..<::. aa.Jysis I)JJC oot pcrl"onned 
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Table.(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 
oemg rac;t 

' 
L ws, ISSOlln B . T 1 S Lo • M. . 

~ ~ 
r;r;1 

t"'l to'! z z 
r;r;1 r;r;1 

= = 
~ 

...::1 
SampleiD t= ~ 

r;r;1 
E:.c 

·~ N 
r;r;1 z 
~ -~ r;r;1 

~-f;i;1 
~ E-i N ~-

* 
... 
It) z 
<1-~ 

1";1;1 .· R 
. . ..... . ... ~- ~-- =· .w .. 

N·<- ·g.-··a · ·& w 1c. Jm~ ..... ~r -~o,fi ~· . QJ:": er ... . ~ .... 

B41S3D-4 51 192 18 10 
~42N3-4 2.5 2.5 1.75 3.05 

Average Concentration -
Only Samples With 26.75 97.25 9.875 6.53 

VOC Detections 

Cif 'tmciion 'W6rker 
.. ... 

'·•" ~---···· ............ _. .. ··-·· . . ··. . .' -~ - ···. <>: ~- . . .... ... .. 

B41Nl-8 2.5 2.5 186 2.5 
B41S3D-4 51 192 18 10 
B42N2-12 2.5 2.5 1.75 1.75 
B42N3-4 2.5 2.5 1.75 3.05 

~42N4-8 2.5 2.5 1.75 1.75 

~42N5-6 12.5 12.5 8.75 51.75 

B44N1-9 2.5 2.5 41 2.5 

Average Concentration -
Only Samples With 10.857 31.00 37 10.471 

VOC Detections 

Notes: 

ugfkg - micrograms per kilogram 

* -Hand auger samples from below Building 220 flOO£ slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed . 

VOCs(u~) 

r;r;1 

i ~ 
0 e ~ 0 = ; 

~ ~ ~ >c r;r;1 f;i;l 
I)., ...::1 ~ 0 

~ ~--· 
~ ~ ~-0 1";1;1 

:i . !!3. . . . .:a 
.. •... 

-. .. . .. . ... -., . .. 
29 27 2.5 
2.5 2.5 5.4 

15.75 14.75 3.95 

: ... ... 
... , .. . . 
11 21 2.5 
29 27 2.5 
2.5. 2.5 5.3 
2.5 2.5 5.4 
2.5 2.5 5.6 
80 12.5 29 
2.5 11 2.5 

18.571 11.286 7.54 

r;r;1 z 

~ f:J ~ ~ ...::1 
N 0 z ~ 

~ 
~ r;r;1 e-.c 
...::1 0 
~ = = sa 

~-

;..i:l I)., 
-~ ~ 0 ;>i 

~ ~-~ 

~ .~ 
0 I)., 

0 = ~ 
., 

~ 
j:l.;:. ~ u 

-~ ~ z r::. ~-
·-

.. ·~ ~- . ' ·' ...... ~-... ·- . . 

2.5 116 2.5 26 NA 
2.5 2.5 2.5 3.1 6.7 

59.25 14.55 6.70 

. ..... •. -~ '·· . ~ .·,. 

2.5 2.5 75 2.5 NA 
2.5 116 2.5 26 N~ 
2.5 2.5 2.5 2.8 5.4 
2.5 2.5 2.5 3.1 6.7 
2.5 2.5 2.5 2.55 2.5 
110 12.5 91 17.75 64 

13 7.1 7.2 2.5 NA 

19.357 20.8 26.171 8.17 19.65 

• 
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Table 4A·S(b) 
· Soil Constituents Average Concentrations for TPHs 

in Sub-area 3A: Retained Area 
Non-Residential Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

B4lS3D·4 

Overall 
Area 

Average 
(uglkg) 

TP.H • DRO .:T;P.ll •. DRO' 
lln/2002 24,000 
11/8/2002 NA 
7/112003 NA 
7/23/2003 NA 

A;~~-GEJ~~a:~~J)J,l,Q'; : . 24'0QQ:: :'.l 1_;,,~ '~~~~g@:. .. ) 
Trli··~GRQ: .• :l'~Jh·GRO 
7/1/2003 N~ 

7/23/2003 NA 

TPH~ORO 

IIn/2002 2,500 
11/8/2002 NA 
7/1/2003 NA 
7/23/2003 NA 

~ VER:AGE 11PH: • :Q:Q.Q.:.~ 

Notes: 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residentiai Worker· above groundwater table in the area 

Construction Worker· above a depth of 20 feet bgs 

ugfkg • micrograms per kilogram 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 
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Table4A·S(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 3A: 

RetaQ1ed Area, Construction Worker 
Boein ~ Tract 1, St. Louis, Missouri 

·: -Overall 

Constituent - - · )i41S3D~4 "B42N~;;g~ .:e42N5·Q: : Area 
Fractions ., , .. Avera·ge · 

-~' . ' '{!J~g) 
TPH ·P.RQ -<· ... :TPH ·)PRO 
11n12002 24,ooo -NA NA 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/23/2003 NA NA 9,510 

TPH·GRO . TPH ~GFIO 
7/1/2003 NA 7,000 NA 
7/23/2003 NA NA 6,540 

TPH~_-ORO 

11n12002 2,500 NA NA 
11/8/2002 NA NA NA 
7/1/2003 NA 2,500 NA 
7/23/2003 NA NA 3,141 

Notes: 
Groundwater table Is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 
uglkg • micrograms per kilogram 
TPH • Total petroleum hydrocarbon 
ORO - Diesel range organic 
GAO • Gasoline range organic 
ORO - Oil range organic 
Bold Indicates a detection 
NA - Not analyzed 
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Table 4A-5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 3A: 

Retained Area, Non-Residential Worker 
Boein Tract 1, St. Louis, Missouri 

SampleiD 

B42N3-4 
Average Concentration • 

Only Samples With 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

. J ' 

NA 

. 'Met41s 
(u~g)·, . 

.} ·. 

.~ '. ;l . :',. ;. 
< . = ' 

NA 

'" 
·: i 

NA 

.. ' . 

8,690 

8,690 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater ta~le in' the area 
Construction Worker - above a depth of 20 feet bgs 
NA- Not Analyzed 

Table 4A·S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 3A: 

Sampl~ID· 

B42N2-12 
B42N3-4 
B42N4-8 
B42NS-6 
B44Nl-9 

Retained Area, Construction Worker 
Boein Tract 1, St. Louis, Missouri 

NA 
NA 
NA 
NA 

2,000 

,, 

··Ni~ta~ 
Jug/kg). 

··.. ., ' : 
·~ .'·' .' ·o .. '. ~ . 
·~· . · .. ~ ··::~'' 
' c=: ' ' . 0 - ' :i 

NA NA 11,200 
NA NA 8,690 
NA NA 8,460 
NA NA 7,120 

110,000 13,000 10,000 
Average Concentration • 

NA 

NA 
NA 
NA 
NA 
94 

Only Sampl~s With 2,000 110,000 13,000 9,094 94 
Metals Detections 

Notes: 

ugfkg - micrograms per kilogram 
Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 
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Table 4B-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3B: Retained Area 
B . T t 1 ·s Lo • M. • oemg rae , t. DIS, ISSOUn 

VOCs (u~ )(g) 

(:;Iii 

8 
r:t. If SampleiD s f;l;l 
fl.l N - z Q 

~ ~ 
f;l;l z = 0 .. f;l;l 0 g E"' N ~-r;a:;l z 

~. ·l';j;l < F" 
... . .. ~- .. . ; .. = .· u. ~-· 

~9.ri~''R~td~~tia.IW~rke.r 
.. .,. 

. . -·.··. ... .. ., . ... 

B42E3-4 19 54.75 3 14.25 

Average Concentration -
Only Samples With 19 54.75 3 14.25 

VOC Detections 

C.9~J;U~ti()n WQ ... ~er.. 
· ...... . , . 

. . .,·.·.·: 040 ..... 

B42El-5 NA 1,170 NA 25 

B42E2-8 10 18.65 5 56.25 

B42E3-4 19 54.75 3 14.25 

Average Concentration • 
Only Samples With 14.5 414.47 4 31.833 

VOC Detections 

Notes: 

ugfkg - micrograms per kilogram 

• -·Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Consnuction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

.. 

~ ~ ~ l';i;l z r;a:;l IS z .f;l;l. ~ 
r;i;l N z . z r;a:;l =· ~-. = 
~- ...:I ·,;;;t .. 

~ f;l;l 
~ z o· ~- :::> f;l;l 

~ -~ l = z = I : U. 0 : .. ~., r;i;l ·o 
f!L. ... fii '• .E=i . 

. ~-- ... .. 

• ........ :>-- •• •• • ~ •••• o> ~- •••• .. · . 
4 2.9 5.7 5.55 

4 2.9 5.7 5.55 

; .. ... 
. :~ ···- :. ·····-·· ........ . . .. 

NA NA NA 398 

2.5 2.5 9.7 15.25 
4 2.9 5.7 5.55 

3.25 2.7 7.7 139.6 

• 

...:I 
< 
&-
0 
&-

~ 
...:I 

~-

58 

58 

731 
58 
58 

282.33 
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Table 4B·S(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3B: Retained Area 
Non-Residential Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

lP.H • DRO. : ,:1'-RH'._. ORO.; 
7/112003 NA 
7/22/2003 2,080.5 
WY.~~&~· ]~JI:·.-.~PR"P.') >;. ~;o_sQ.s. · .. • .:;:,; '.;:.:~Q.~J;.,: .. 
T:P.H • ·GRO: .:,1\PH';; &RP ·' 
7/1/2003 NA 
7/2212003. 29,200 
k\;Y]}~G.E: TP:ll: • ·(;R.(l.; : .... 29;~00: : .. ·: ... : :~~;~9Y: .. 
TPH ·ORO TPH ·PRO. 
7/112003 NA 
7/2212003 3,121 
~VER:AG~.TPH ~OR@.. ·. 3,121 .. .3;1Zl' · 

Notes: 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area . 

Non Residential Worker • above groundwater table in the area 

Construction Worker· above a depth of 20 feet bgs 

uglkg • micrograms per kilogram 

TPH · Total petroleum hydrocarbon 

DRO • Diesel range organic 

ORO • Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA • Not analyzed 

1 of 2 MACTEC 



• 

• 

• 
September 2004 

Table 4B·S(b) 
Soil Constituents Average Concentrations for TPHs in Sub·area 3B: 

Constituent 
Fractions 

Retained Area, Construction Worker 
Boein2 Tract 1, St. Louis, Missouri 

B42El•5 B42~-8 . ' B42E3•4 · 

Overall 
Area 

Averl,lge 

.. : ?,~,: 
. : ·(un'llrg.) 

.. '. ..: . : . ·~ ~ 6! ~ . ~ 

TPH-·I>R'O 
7/1/2003 2,500.0 NA NA 
7/22/2003 NA 29,960.0 2,080.5 

~YERAGET~H~ Pl~():,,; ~· .. fli5.QO;o .. :· ... : 2Q;Q~.O.~P:.) ~· :.<P;Q~J);:S:,.,.: .•· .Jl;~:t~ .... 
TPH.-·GJ{O. . · .. TPH-GaO 
7/1/2003 311,000 NA. NA 
7/22/2003 NA 11,800 29,200 

~f\~E~G~;te:R!.~~GRQ:.:, : :.,~t:J~QQQ .. ' ·: .... JJ~~PQ: ... :1 !,.,~.;,;~~~OQ: .. : '.;. ·L ... J~7,,3.~~. 
TPH.; ORO . . . : ·: TPH~·ORO" 
7/1/2003 2,500 NA NA 
7/22/2003 NA 3,169 3,121 

Notes: 
Groundwater table is at a depth of.4 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker· above a depth of 20 feet bgs 

uglkg • micrograms per kilogram 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 
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Table 4B·5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Non-Residential Worker 

B ' T t 1 St. L ' M' i oemg rae ' OUIS, ISS OUr 

, .. Nfeta1S·:. 
.. '(ug/.)cg);< 
' ' "' ·' 

' 
SampleiD 

•a::l 
·~ 

. -. • . . .:J, .. 
B42E3-4 14,600 

Average Concentration • 
Only Samples With 14,600 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 

. Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 4B·5(e) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3B: 
Retained Area, Construction Worker 

B ' T t 1 S Lo ' M' i oemg rae ' t. DIS, ISS OUr 

'Metals • 
: :· (Ug/kg):: 

•. 

SamplelD 

~· , 
... . :J ... -

B42E2-8 10,200 
B42E3-4 14,600 

Average Concentration • 
Only Samples With 12,400 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 
NA -Not Analyzed 
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Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3B: 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Retained Area 
St. 

13 5.65 6.75 

i~m~&~:iE!I!!Ml@IIM~ilj,#¥!1¥.!Milllliii!::t::::::::tttt 

8.7 6.1 2.55 27.3 

• 
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Table 4C-S(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 
oeme ract 1, St. Louis, ISSOUn B . T M" . 

VOCs (u21kf!) 
~ :: 
Fo< 

~ 
r;J;':I 

~ ~ r;J;':I 0 
SampleiD 

N = s ~ .. 
~ ~ = = ~ ..:I ~ >< r;J;':I 

~ r;J;':I ~ ~ z 0 ~- ra 0 ~ . 

H N -~ •' 
.. 

r;J;':I _z;: .. 
-~-

R 
'' '0. -~ :.··-~-- r;J;':I 

•. ~. ·'·· .. , .. ·.'•< .;<!. ·"" co .... ~-. 
'... ,. .. ..... . ''·: .. ':- ... ·::· . .. . N()u;, :ReS.Id,h.d:iatWorkej;:: :' .. . - .. '· . •- ·-·- - .· .. .· ·~ .~ .. ... ·-·. ... 

Average Concentration • 
Only Samples With 

VOC Detections 

C9~trn~t1-~.ij)f..,fk~;.;,~ 
·.· ,. .... 

. ·.: .. ... .. -' . , ., . . . - ... 

B42S2-5 NA 76 NA 12.5 
B42S5-8 42 38 47 27.5 
B42S6-5 44 1.75 2.5 3 
B42S7-8 10 1.75 2.5 5.4 
B45S10-6 NA 62 NA 25 
B45Sll-6 NA 293 NA 12.5 

Average Concentration -
Only Samples With 32 78.75 17.333 14.317 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

* -Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

VOCs - Volatile Organic Compounds 

NA • Not Analyzed 

,. 

NA 
50 
10 

-5.4 
NA 
NA 

21.8 

·. 

~ ~-
~ -~ 

~ ~-
r;J;':I z ~ N z r;J;':I z r;J;':I = :z; 
r;J;':I =· ,. ei;;1 ' -~-= ..:I 
..:I -~ ~- ..:1 
~ ~ ; s (!)_ . =· . 

. :.:~:-.: 
I .. .. 

= tJ.' = :::~:::-.. ·*" -~"-'~ .. 
• .. ''" ........ _ ... 

· .. ~: . . ·.· :. . ~-- :·) i.: -··. 

.. 
' 

: . -· ·• ·-· .. 
.. : ...... .·~ '··..!: .. -· ·= "'._: . --

NA NA NA NA 
59 84 62 12 

5.7 2.5 6.9 2.5 
2.5 2.5 2.5 2.5 
NA NA NA NA 
NA NA NA NA 

22.4 29.667 23.8 5.6667 

• 

~ 

~ 
0 
E-"1 

~ ~ ~-
~ ,.;I 

-'~-

452 225 
26.75 310 
3.35 42 
2.6 2.5 
952 513 

2,500 463 

656.12 259.25 

MACTEC 



• 

• 

• 
September 2004 

Table 4C·5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3C: Retained Area 
Non-Residential Worker 

Boein2 Tract 1, St. Louis, Missouri 

Constitue~t 
Fractions 

TPII· I)RO:. 
11/19/2002 
6/30/2003 
7/22/2003 
7/23/2003 

fl',PH-GRO 
11/19/2002 
6/30/2003 
7/22/2003 
7/23/2003 

TPH·:ORO _ _ 
11119/2002 
6/30/2003 
7/22n003 
7/23/2003 

Notes: 

None· 
Overall·. 

Area . 
.A:ver~~e 

-.: (l,ig/lfg) 

TPH.·'GRO .. 

. . . .· ': .;· ~ 

<: .... :: ... · .. 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 
uglkg • micrograms'per kilogram 

TPH • Total petroleum hydrocarbon 
ORO • Diesel range organic 

GRO • Gasoline range organic 
ORO • Oil range organic 
Bold indicates a detection 

NA • Not analyzed 

1 of 2 MACTEC 
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Table 4C-5(b) 

Soil Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area, Construction Worker 
Boeing Tract 1, 'St. Louis, Missouri 

Constituent 
Fractions 

ji'PH-ORO 

842S2-5 

11/19/2002 NA 
6/30/2003 925,000 
7/22/2003 NA 
7/23/2003 NA 

l'PH ~ GRO . . .· .:. .. , . . . 

842S5-8 

NA 
NA 

5,320 
NA 

11119/2002 . NA NA 
6/30/2003 54,000 NA 
7/22/2003 NA 38,100 
7/23/2003 NA NA 

r;f~H ,;_ORO . . .. 
11119/2002 NA NA 
6/30/2003 41,000 NA 
7/22/2003 NA 3,167 
7/23/2003 NA NA 

. 3;167-

Notes: 

84256-5 B42W1-5 . 845~10~6 B45Sll-6 B45S12-6 B45S8-6 

NA NA 2,500 NA NA 2,500 
NA 57,000 NA 972,000 .127,000 NA 

399,000 NA NA NA NA NA 
NA NA NA NA NA NA 

. 3.99.0()(). ;.57;0QQ . " ~~;Soo: .. !!1;2,00Q:. .. t27.,QOQ . 
.. ···· .. 

NA NA 103,000 NA NA 21,000 
NA 2,500 NA 154,000 2,500 NA 

3,700 NA. NA NA NA Nb 
NA NA NA NA NA N~ 

NA NA 2,500 NA NA 2,500 
NA 37,000 NA 20,000 2,500 NA 

157,650 NA NA NA NA NA 
NA NA NA NA NA NA 

157 ,65.Q ' : .' 37;@.::._ .. 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

ugfkg- micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

September 2004 2 of 2 

OveraU 
Area· 

Average 

• 
_(~) ..... 
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Table 4C-S(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3C: 
Retained Area, Construction Worker 

B • T t 1 St. L . Miss oeme rae , OUIS, our• 

Me~IS 
·(ug!Jcg) 

.. 

Sample'ID .. 

' ~- ~· 
.. :;J -. 

B42S3-9 11,600 
B42S4-6 9,400 
B42SS-8 8,800 
B42S6-5 12,000 
B42S7-8 10,900 

Average· Concentration • 
Only Samples With 10,540 
Metals Detections 

Notes: 

ug/kg • micrograms per kilogram 
Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 

NA • Not Analyzed 

MACTEC 
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Average Concentration -
Only Samples With 

Detections 

Notes: 

uglkg - micrograms per kilogram 

9401.2 25.75 

• - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

6.13 2.55 

iiMiM:~!!mf.i~Rt!B.®l@W.i!M!Wiloo!~#:i*il!mliBJ.iiii!!i!i!i!!!!ii!i!i!i!i!i!i!ii!!i!i@!~i!iiif!i!!li!!!!!i 

September 2004 

• 

8.13 81 21.25 23.75 8.38 3.88 76.25 32.625 27.25 4:06 12 

MACTEC 
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Table 4D-5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3D: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Q:verall 
Constituent 
FractionS 

.' , B2N7~6- ·' : /82'\Y-1:.6, .. 
·····. · ' Average 

• •• • • ... < :.; , • (!!_@tg>... · .. 
TPH··D.RO 
11n12002 NA NA 
1118/2002 NA 47,00(] 
11112/2002 NA NA 
11113/2002 NA NA 
6/30/2003· NA NA 
7/24/2003 2,540 NA 

TPH·\CR.O : _ .:l'P:H--GR.Q 
6/30/2003 NA NA 
7/24/2003 500 NA 

TPH-0}{0 TPH-ORO 
un12oo2 NA NA 
1118/2002 NA 2,500 
11/12/2002 NA NA 
11/13/2002 NA NA 
6/30/2003 NA NA 
7/24/2003 8,720 NA 

Notes: 

Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

DRO - Diesel range organic 
GRO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 
NA ~ Not analyzed 

MACTEC 



• • Table 40-S(cl 
Soli Consllluents A-Conant rations for Metals In Sub-ar<2 30: Rd.alned Area, Non· Residential Worker 

SampleiD ; . J ~ 

~(0-Z) lOU, 

!8,0 

1· 

~~"i:lld~= 1,300,000 f.780 lt04,550 

....... ..._ ... tilopn 

~..WCilata ... el1r.t...,pa4.UCZ(lp)C.-. 

,_~w.- . ..._......,&de.6c­
~W---...,.. .... .t20Mtllp 

NA·IIo<--

; . f 
~ 
~701,000 14, 

NA s~ 

I, _NA 30; 
NA llo 

470 412. %3,700,000 15,1100 

Bod~ Tract I, St. Leuls. Missouri 

(u./lc 

i 
~ 

I_ I ~ ~ 
~ -~ I • ~ 

;,94(1 15,000 18,ZOO,(K141 ZO.IOO 740 .G04I !3< 1! .zoo 
NA U5ll NA i.46() 30S.OOC SCI 6.440 
NA 1'-800 NA 9,97ll 11&,1100 SCI 11,100 
NA NA NA uoo NA I~ NA 

6,940 13,317 18,ZOO,OOO 10,133 1•1o,m 36 12,247 

Table 40-5(<) 
Sell Constltuonts A- Conantrallons far Metals In Sub-ar<2 30: Rdaln<d Area, <Anslnodlen Worker 

llodn2 Tracl 1, St. I ... ~ 

liampleiO 

'l 
~-10024 (0-Zl 

NJ lOCI ,GOO _)IIA NA I~ 

NA 1,000 NA NA IC 

NA 39J 1,000 _I'!_A I~ 

NA -'. 1.000 NA 30 
_)11,\ ~. 1,000 _218 1,! 305, SCI 6, 

,._ 
...... ....,..._,..tllopn 
~cdkkala ... el7fedWswpMM~( .. )r--.. 
He. ReA.1a1W Wcd:a-· .-w ,.,.,_...taWc k ac--. 
~Wcdcr·~•~ellOM:tllp 

HA • Nee An&lya.i 

• 
I ~ ! -~ ~ 

; 
i .~. 

!30.000 30 IZII 12,800 1,575 

NA ~so l4,SOO 
NA 5~ :Z.SSCI 93,300 
NA NA NA 

1,130,000 2,336 275 121,000 5~ 39,192 

. "•: 

~ J ' ~ 1 ;;;., ·--~~, ... g 
1.5-45 307. IZ8.G041 lOCI IS 

ZSCJ IZS N, NA -~ 
ZSCJ IZS NA NA N, 

2511 IZS N• NA N, 
ZSCJ IZS NA NA NA 

l3SCI 200 NA zssc 24..SOCJ 
5,200 469 NA ZSSCI 93,300 

ZSCJ IZS NA NA NA 

1,193 200 128,000 5:167 39,89:Z 

MACTEC 
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September 2004 

Table 4D·5(d) 
Soil Constituents Average Concentrations 
for PAHs in Sub-area 3D: Retained Area 

Construction Worker 
Boeing Tract 1, St. Louis, Missouri 

PAH : 

:(u~g) 

~ 
Sample'ID ; .. 

l:i,;, ....,.. 
< -

., -~ 
. ' z 

r;.il 
.. · ... = B41El-10 85 

Average Concentration • 
Only Samples With 85 

PAH Detections , 

Notes: 

uglkg • micrograms per kilogram 
Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker· above a depth of 20 feet bgs 

PAH • Polynuclear aromatic hydrocarbon 
NA ·Not Analyzed 

MACTEC 
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Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/1 - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

• • 

14.56 2.60 13.67 14.17 2.13 2.35 9.58 8.35 7.63 2.42 6.16 3.21 3.33 3.56 2.94 

:)mi!¥BiiRrlii¥J;.:~W.Ii~!lll!m!m.il®.il!l!l!l!~!~:~I:::::t:::I::IIi:i~ 

September 2004 
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• 
Table 4E-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3E: Retained Area 
oemg rae ' UIS, ISSOUn B. T t1St.Lo" M" . 

~ 
~ SampleiD 

~ z 
ril 

~ = z ..:1 

~ .~· > 
'' 

ril ~ = .o·· ril ..:1 0 
··~ N ·~ 

=: 
.. ~·· 

·.·~· 
j:l.c 

u ~ 0 
.. .' ·- -~ ·.· '····=· .. .. ·r.i -~ 

N9n .. R~si4euti~I \VQtk~r· .. · · . ·. 
. ... 

B2El-7 NA 1,340 307 NA 
IB2E2-8 56.5 67.5 63.375 28 

Average Concentration -
Only Samples With 56.5 703.75 185.19 28 

VOC Detections 

C<nis#\i~t(9n._WQr~~i 
.. ·.· ~ ~·t"·:·. •.·' .. 

.•· .· . . ~ .. ... 
B2El-7 NA 1,340 307 NA 
B2E2-8 56.5 67.5 63.375 28 

Average Concentration -
Only Samples With 56.5 703.75 185.19 28 

VOC Detections 

Notes: 

ug/kg - micrograms per kilogram 

* - Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

VOCs (uglkg) 

=: 
ra 
E-c 

ril ril 

~ ~ 
~ 0 

= s I 

~ E-! Q =: 
~ ril 

~ E-c 
....:~· 

~ ~· ~ =:: E'"c .~ -~ 
ril r.i i. ~· --~·-

... 
250 NA NA 

18.75 33 20 

134.38 33 20 

.. .. 

.. .•... 

250 NA NA 
18.75 33 20 

134.38 33 20 

·~ 
ril 

(;;1;1 .• ~ ~ r;i;l 
N z 

~ z ril 
r;i;;l = ril = ..:1 = ~ >c 

~ 
.. 

E-o ,• 

~ ;:J 
!:) Q. ·. = ·~ o. = . ~-

.· ril' z ..... z: ... '.: ... iii 
,• .. ··~ . . '· .. 

.... ...... .. . . . ... 

NA NA NA 
71.5 115 31.5 

71.5 115 31.5 

... . -~ .''f'"""~ •. ·.~-- ..... ! ··;····--

'" ·- ~- -··· -,;,. ,: .. :· : ..... .. '· .. 
NA NA NA 

71.5 115 31.5 

71.5 115 31.5 

• 

..:1 
< 
~ 
0 
E-c 

ril 

~ z 
3 ~ s '· 

.. 
719 586 

34 137.5 

376.5 361.75 

719 586 
34 137.5 

376.5 361.75 

MACTEC 
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Table 4E-5(b) 
SoO Constituents Average Concentrations for TPHs 

in Sub-area 3E: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

B2E1-7 B2E2•8 

Overall 
Area 

Average 
·. , .. · .... :(uglkg) . ., 

TPH-.DRO 
7/1/2003 2,500 NA 
7/24/2003 NA 2,125 

TPH • GRO . T:PH • G'RO 
7/112003 496,000 NA 
7/24/2003 NA 53,100 
:i\V:~~~~ TPJI:~·G~Q_; .: .:4!}(i;OOQ: -~~ : ... :51,1®::,_:: ; .. ,.: .... 2.7~~~~lt .. ~ .. 
T:PH ~_ORO. . · · 'f,P.H -~ '()~0 . 
7/1/2003 2,500 NA 
7/24/2003 NA 3,187 

Notes: 
Groundwater table is at a depth of 9 feet below ground surface (bgs) for. area . 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 
ORO - Gasoline range organic 

ORO - Oil range organic 
Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4E·5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3E: 
Retained Area 

Non-Residential Worker and 
Construction Worker 

B T 1 S L isM' oem2 ract ' t. ou ' ISSOUrl 

MetalS-
.: :· (rig/kg) . 

Sample ID 

= ~ 
.. . . < .;:J .. . J 

~2E2-8 8,100 
Average Concentration • · 

Only Samples With 8,100 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area. 
Construction Worker - above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4F-5(a) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3F: 
Retained Area, Construction Worker 
B ' T 1 St. Lo is M' oemg ract ' u ' ISSOUrl 

·MetalS 
.(q~g) 

SampleiD ' 

: 

'Q 

~ ::3 
BIW2-8 7485 

Average Concentration -
Only Samples With 7,485 
Metals Detections 

Notes: 
uglkg -'micrograms per kilogram 
Groundwater table is at a depth of 7 feet below ground surface (bgs) for area . 
Non Residential Worker- above groundwater table in the area 
Construction Worker - above a depth of 20 feet bgs 
NA -Not Analyzed 

MACTEC 
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Table 4G-5(a) 

Soil Constituents Average Concentrations for VOCs in Sub-area 3G: Retained Area 
oemg ract 

' 
t. UIS, ISSOUn B . T 1 S Lo • M" 

~ ~ z 
~ ~ N 

~ ~ 
SampleiD = = ..:I ..:I 

~ ~ 
tl ~ ~ 

~ ~ z ~ .. E-c H 
·o 

I I E-! ·N 
'-:1' II) ~ z 
<'i ~- u f;i;l 

'"" .... " ... .. "· -~ ~ .~ =· 
,N"QJi., Re~i<l~#~l.W~rk~r 

.. . . 

. . . .. 

B2S2-7 840 326.3 820 547.8 

Average Concentration -
Qnly Samples With 840 326.25 820 547.75 

VOC Deteetions 

' J~~tioA W~r~~r-·· 
·'·' ·-

.. ... 
2-7 840 326.3 820 547.8 

Average Concentration -
Only Samples With 840 326.25 820 547.75 

VOC Detections 

Notes: 

ug/kg - micrograms per kilogram 

*- Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

vocs. (uglkg) 

r:t:: 

~ 
tl 
..:I 
~ 
E-o 
::l 

~ =· H 
~- r:t:: 
N ~ ~ z E-c· 
~ r.l 

~-= ..;l 

~ -~·-

' ~-= I 

~--E-4 . . i: " i';z;1 . .. · ... L . . .. .. 

1,010 2,650 378 

1,010 2,650 378 

..... . :· '· 

.. -. -. 

1,010 . 2,650 378 

1,010 2,650 378 

~ 
[::1 
..:I 
0 

~ E-c 
..:I 

~ ~ ..:I 
~- =--

~ 0 
~ r:t:: 

~ ..:I =--
~ 0 

f!:l. 
·~ •cO~ .. ... r::. .. 

477.5 1,490 416.3 

477.5 1,490 416.25 

".' 

477.5 1,490 . 416.3 

477.5 1,490 416 

• 

~ 
E-c 
0 
Eo"< 

~ ~ 
' ;::I r.l 

..:I .;.:l e > 
-~·-·· 

-· 

5,700 3,550 

5,700 3,550 

5,700 . 3,550 

5,700 3,550 

MACfEC 
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Table 4G·5(b) 
Soil Constituents Average Concentrations for TPHs 

in Sub-area 3G: Retained Area 
Non-Residential Worker and Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TPH-·DRO 
7/112003 NA 
7/24/2003 85,750 

·-Overall· 
Area 

Average 
_(u~g> 

llPH;.D_RO .· 

TPH • GRO . -TPH_~,GRP .' 
7/112003 NA 
7/24/2003 3,280 
AVI:i/IM;G_E·l:Pll~-GRQ;_' L. ,3~2.80::.•~ :_ .\· · ~;a~Q_;,: :: 2:: 
TPH • ORO ·-. .. T.PI:I:'· ·()RQ · .. 
7/1/2003 . NA 
7/24/2003 1,470,000 
A.VERA:GE TPH ;. ORO .... 1,470,000 '1;41.0;000· 

Notes: 

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area . 

Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of20 feet bgs 
uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4G-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3G: 
Retained Area 

Non-Residential Worker and 
Construction Worker 

B ' T t 1 St. L ' Miss oemg rae ' OUIS, OUrJ 

·Metals' 
: (~g/kg)• 

.' 

' 
Sample·ID·. 

.. .· 

: Q 

·~ 
B2S2-7 11,655 
Average Concentration • 

Only Samples With 11,655 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

. Groundwater table is at a depth of7 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
NA - Not Analyzed 

MACTEC 
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Table 4H-5(a) 
Soil Constituents Average Concentrations for VOCs 

in Sub-area 3H: Retained Area 
B ' T t 1 S Lo is M' oemg rae ' t. u ' JSsour 

. VQCs\~uglJ!:g) 
~-

.. 

i ' ... 
' 

-~ @ 
c -~-

.. 

~ 

-~ 0 
SampleiD 

~- =a . ' 
{,) 

~ ~ 
-~ ~ ~ 
0 ~ 

~ 

~ 
0 
E-o 

I s E-o 
-~ 

· __ I_ .. · 
~ 

c~ ~ ~ -

Non- Residential Worker 
Average Concentration -

Only Samples With 
VOC Detections 

CQ~.t~ction W9.rk.~r .. ... 
~·~· . ' .. ' . .. 

' 

' 

B4El-14 NA NA NA 9.4 
B4E3-18 21 8.8 4.5 2.5 

Average Concentration -
Only Samples With 21 8.8 4.5 5.95 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 
• • Hand auger samples from below Building 220 floor slab 
Groundwater table is at a depth or"9 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker· above a depth of 20 feet bgs 
VOCs • Volatile Organic Compounds 
NA -Not Analyzed 

MACTEC 
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Table 4H·5(b) 
Soil Constituents Average Concentrations for TPHs ·in Sub-area 3H: 

Retained Area, Constructio~ Worker 
Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fractions 

TPH ·DRO 

.B4E1·14 

11/2112002 47,000 
11/22/2002' NA 
7/24/2003 NA 

TPH ··GRO 
11/22/2002 NA 
7/24/2003 NA 

B4E2D·10 · B4E3;.18 

NA NA 
55,000 NA 

NA 6,360 

250 NA 
NA 500 

Overall 
Area 

Average 
(1;Jglkg). 

TPH-DRO 

TPH'·ORO . ... TPH-URO 
7/24/2003 NA NAI 3,159 
IAVERNGETPH~'OR0.J. .I. . ... J~: .'.3.}59' ; . . 3~159 

Notes: 
Groundwater table is at a depth of 9 feet below ground 'surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 
ORO- Diesel.range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

MACTEC 
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Table 4H-5(c) 
Soil Constituents Average Concentrations 

for Metals in Sub-area 3H: 
Retained Area, Construction Worker 
B ' T 1 S L isM' oemg ract ' t. ou ' ISSOUfl 

Metals 
( pgffi_g) ,. 

Sample·ID 
.. ·= ·~ . . i 

: ,. 
l.ii .... 

B4E3-18 8,630 

Average Concentration • 
Only Samples With 8,630 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

MACTEC 



• 

• 

• 

3A 

3B 

3C 

3D 

3E 

3F 

3G 

Table 4-6 

Groundwater Samples Used in Average Concentration Calculations in Area 3: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Volatile 
Organic 

Co~pounds 

B41NlW 
B42N5W 
B42N5W 

B42E1W 
B42E3W 

B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42WlW 
B45SlOW 
MW-A4W 

B211W 
. B2N3W 
. B2N4W 
B2N~W 

. B2N7W 
B2WlW_. 
B41EIW 

. B41MW-5 

B2ElW 
B2E2W 

B2S1W 
B2S2W 

B4E3W 

Total 
Petroleum 

Hydrocarbons 

B42N2W 
B42N3W 
B42N4W 
B42N5W 

• B44E1W 

B42E3W 

B42S2W 
B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42WlW 
B45SlOW 
B45S11W 
B45S8W 
B45S9W 

:B2N7W 

.. ·_ ·, · . 
. . -- :·.-_·/ ... . 

B2E2W 

• .··-~ .B--.,1.-n;-2: :w· _. ...... :-~:..·· 
' ~ - . :: -~· . 

B2S2W 

Polynuclear 
Aromatic 

Hydrocarbons 

---~-----~-- .. -~·-

---=--... -...-.. -..=--... -
---=--------:-... "" 
-_--;...-_,...,.,.,_-:_-. 

-----.....,-.. -:-... 
-...... -............ -.=-... 

-_-;_-.. ....,.. ... -_:::-... -

.. ..__~_...--
---- ---

.Polychlorinated 
Biphenyls 

---~~-_..­..---- -----
---~.......::::--------- -----
--~~--­.,.._ ... - - ... __ 

·-.-- ... ::-... ~----
.\ __ ...... -----

---~..-::::---- . :.---::-- .-- .... --
----!:-WI~------ .- ....... -- ---. 

----~.....::=:---------- ----
---~....::::------ -- .. ...._ 
---~~-------- ----
--~~------- ---
---~~--- ... ..---- ---
---~...::--­__. .. -- ---
---~~-------- -----..... -~~--­------ -----
---~..-::=-------- ........ _ 
---~~------ ----

....... -~~--­-------- ----
-- ... :::-. .-: --------- -----

------~~ ... ---­
.----- -- ... ---
--~..-:!_-_.. ---- ---
----~~-------:--. ~~ ... 
----~~----­_.,. --- -. ... ---. 
---::-...~-------- -----
--~.......:::-------- ----

Metals 

B42N2W 
B42N3W 
B42N4W 
B42N5W 
B44NlW 

• ~42E2W 

·--Biuw · 
· B.2N1W 

B2N2W 
B2N3W 
B2N6W 

·a2WIW 

B2E2W 

B.4E1W ·. ll5MW-.22W · : . : · :.::: :--.. -..;: ::.-_: . : B4E3W .. 

3H . BSMW-22\V · . . · ·· :_ .... -:~'---::-_ : B.SMW-22W 
· B5MW~22W. : 

Note: - -_.~'.-..~, ... -analysis type not perfonned 

September 2004 

,.._,.~!:'"tlr~- ...... 
------ "'""!"oo--· 

---~~---·. --- ----:-· -- -.._. 
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SmnpieiD 

B41NIW 
B42N5W 

• 
Table 4A-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3A: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

. . VOCs(~) 

13 135 2.5 2.5 24 31 NA 117 68 41 2.5 

2.5 3.11 760 11.25 22 2.5 14.5 25 2.5 20 4.4 

• 

2.5 2.5 NJ\ 
31 12 14 

Average Concentration -
Only Samples With 
voc DeteCtions 

7.75 69.06 381.25 6.88 23.00 16.75 14.50 71.00 35.25 30.50 3.45 16.7.5 7.25 14.00 

Notes: 

ugll- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 
MACTEC 
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Table 4A-7(b) 

Groundwater Constituents Average Concentrations for TPHs in Sub-area 3A: Retained Area 

Constituent FJ;"action by 
Sample Event 

TPH-DRO 
lln/2002 
1118/2002 
11/14/2002 
7/1/2003 
7/23/2003 
4/29/2004 

IAVE~GE 
TPH-GRO 
7/1/2003 
7/23/2003 
4/29/2004 

~YERJ\GE ... 

TPH·ORO 
11/7/2002 
11/8/2002 
11/14/2002 
7/1/2003 
7/23/2003 
4/29/2004 
AVERAGE 

Notes: 

ug/1 • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

September 2004 

·, 

.. 

B S . oein Tract 1, t. LouiS, Missouri .. 

Overall 

B42N2W B42N3W B42N4W B42NSW 
B42N5W Area 

-2004 Average 

-· ..... ... .~. ' (~gil) 

- TPH-DRO 
NA NA NA NA NA 
NA 'NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
329 204 134 34,000 NA 
NA ·NA NA NA 250 

.. ~29 _::: .. :204: . . 13~t'_ ~ "~ -~: ~:4;@., ·:: .. . --~~o~· 6;9fl3 

.. l'PH-GRO 
NA NA NA NA NA 
500 500 500 1,800 NA 
NA NA NA NA 2,000 

500. . :}S:® ~- » 
.:~ ; : ~.®:~:iL ;, : .. ,~J;5® .::: ,,,,2~QQP :: _1;0_~0. . ~ . -.. .. -~ . -··-

.. - .. 
TPH~.ORO 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
75 150 75 6,695 NA 

NA NA NA NA 250 

75 150 .. , . ... 75'.:··_,: ·'6~695 ·.: 250 1,449 

MACTEC 
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Table 4A-7(c) 
Groundwater Constituents Average Concentrations for Metals 

in Sub-area 3A: Retained Area 
B • T t 1 St. L . M. oe102 rae ' OUIS, ISSOUrl 

-· 

Sa10ple·ID 

'-

B42N2W 
B42N3W 
B42N4W 
B42N5W 
B44NIW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1 - micrograms per liter 

NA - Not Analyzed 

Bold indicates a detection 

.. 

'·. 

· : . :m~q,.JS~{ultlll 
; 

' 

' 

~ ·u 

~-z ' 
r;i;l 

' ~ ~ < ~- .:cO .. ' ... 0 
NA 'NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
100 960 64 

100 960 64 

.... 

' ,., 

~ 
::::3 

22 
22 
22 
22 

110 

40 

MACTEC 
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• 
Table 4B-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3B: 
Retained Area 

Boeing_ Tract 1, St. Louis, Missoun 

vocs 
.. (uWf) 

!:I· 
.. 

~ 
~ 

1:2 

~ 0 
N ,;..;:j 

z = l";l;'j r.l C;) z 
~ z r.l" r;.;l r.l 
..:I ~ ..:I ~ 

~ t 53· 
~ 

~ 
>.-. 

a 0 &.' ~ 
~ = 

o: 
~ ~ 

SanipleiD 

~ ~ 
~ 

~ : {' =:c· 
~ . z. 

B42E1W 
.. 

IB42E3W 
Average Concentration -

Only Samples With 
VOC Detections 

Notes: 

ug/1- micrograms per liter 

·. 

VOCs -Volatile Organic Compounds 

NA - Not Analyzed 

~ 

NA 
.. .i.O 

13 

13 

ri.J 

NA NA NA 
. . ·· ·z;s ·3 ·. ·:,5 

5.65 6.75 8.7 

5.65 6.75 8.7 

No VOCs except ri)ethyl~e chloride detected in the sample 

NA 
~:'.:·'i~S · 

6.1 

6.1 

~ 
r.l ..:I N 

~ E!l 
·~ ~ 

> i ~ 
~ 
u ~ ~ .. 
NA 52.1 
·:~.5 2.5 
2.55 2.5 

2.55 27.3 

• 

MACTEC 
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Table 4B·7(b) 

Groundwater Constituents Average Concentrations for TPHs in Sub-area 3B: 
Retained Area 

B ' T t 1 St Lo is Miss oem2 rae ' . u ' our a 
·uver.an 

Constituent Fraction' 
B42ElW 

B42E1W 
B42E2W. 

Area 

by Sample Event -2004 
B42E3W Average 

' (ugll) ., .. ,, ; .. 

l'PH-URO ... ··- .. .... ... 'l'Pli.,.DRQ: 

7/1/2003 1,240 NA NA NA 
7/23/2003 NA NA 197 NA 
7/24/2003 NA NA NA 427 

4/30/2004 NA 250 NA NA 

~~~~E .. · ... ··.·· .. ,. ~:-.J,24JL.:i ~-.. · .. ~so,··, __ ~: :_:J:9.1 "' _) +~7 .. ,• 

.S.~!f L., .. .. ... ..-

TJ.Jli.•Gl{G TPH~GilO 

7/1/2003 11,310 NA NA NA 
7/23/2003 NA NA 500 NA 
7/24/2003 NA NA NA 500 

~/30/2004 NA 1,000 NA NA 
: ·.· .. 

.. 
AYE~GE Jl,3lQ.· ._l;;OOQ· .. -~PQ; .... --~.0.0. - ~_,32~ 

TPIJ·O~O 
7/1/2003 500 

7/23/2003 NA 
7/24/2003 NA 
4/30/2004 NA 
WVERAGE SQO , . : 

Notes: 

ug/1· micrograms per liter 

TPH ·Total petroleum hydrocarbon 

ORO • Diesel range organic 

ORO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

.250. 

TPII·'ORO. 
NA NA NA 
NA 259 NA 
NA NA 75 
250 NA NA 

. '259' .7.5 
.. 

271 

MACTEC 
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Table 4B-7(c) 
Groundwater Constituents Average 

Concentrations for Metals 
in Sub-area 3B: Retained Area 

B 0 T 1 S Lo 0 Mo ri oemg ract t t. UISt ISSOU 

Sa.mpleiD 

B42E2W 
B42E3W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 • mk:rograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

Met~ Is 
· ·. (ugliJ . 

.. 

c 
t5· 
..J 

22 
46 

34 

MACTEC 
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SampleiD 

.. .. 

B42S3W 
B42S4W 
B42S5W 
B42S6W 
B42S7W 
B42W1W 
B45S10W 
MW-A4W 

Average ~ncentration-
Only Samples With 

VOC Detections 

Notes: 

ug/1 - micrograms per liter 

VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

September 2004 

' 

• 
Table 4C-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3C: Retained Area 
oelng ract L, t. Lows, ISSOUD 8. T IS . M' ' 

VOCs(ug/1) .. 
~-
c( 
:J: ... w 
() 
a: 
0 
::» .... a: 
IL w w 

w a: w :J: c z ·In z .... a: w w 
occ ~ w ILl 0 ~ w ... c 
lJ: ~ z z .... z ~ a: Iii 1.: !'I( w :c w w. 

• ::1: ::1: (J 0 N :;)• o: W· 
0 0 .. ... ... a:. u.i z : ..;J z 
a: a: W. 1.1.1 C( 

0 w ·m : :J: w 
0 0 () o. a: 

== 
z :~: ' .o: N .... .... w m 

..J. ..;.I a: a:· w a: :::c N ..i w Z. 
:J: :::1: o· 0 w w· . o·. t;.;. 0· :z > z .. 
0 0 ~ ,;;;J w IL f"'· w· m. z c w. a: a: a: :z: :J:· z· 0 -~, ~-

: .;;I· 

0. • m 0 -~ .... ~ o· (J 
! w a: Cl!. .:.J a; ~: .. • c , . c -~ m 0 ..... )!- a. :~ :r .. .., 

~ 
. . C'\1 a: .... th ~ 

... 
~ 

,. •·.•· 0 m .... ~ -. w ·li . a . 0 U)' .w ·W _.:Z .. ·~·.· ........ .. .,: . m w . ·. ::e .. .. 
==· .... .. 

2.5 2.5 2.5 2.5 1.75 4.7 93 2.5 1.75 2.5 3 10 2.5 
2.3 2.5 3.95 2.5 1.75 2.5 2.5 8.6 1.75 2.5 3 10 2.5 

62.5 62.5 62.5 62.5 891.25 62.5 62.5 62.5 56.25 1100 197.5 250 1200 
13.75 13.75 13.75 13.65 7.375 13.75 13.75 13.75 7.95 15.25 15.3 55 35.75 

2.5 5.9 2.5 2.5 1.75 2.5 2.5 2.5 7.25 2.5 3 10 2.5 
NA NA NA NA 50 NA NA NA 50 NA 50 NA NA 
NA NA NA NA 2.5 NA NA NA 2.5 NA 2.5 NA NA 
2.5 2.5 2.9 2.5 2.5 2.5 2.5. 2.5 2.5 2.5 5 5.5 2.5 

14.34 14.94 14.68 ·14.36 119.86 14.74 29.46 15.39 16.24 187.5 34.91 56.75 207.63 

• 

w w 
z z w w N .... 

N z <( 
z w ..,. 
w () m m o.1J .... .... i= Ui >. w z· Ill;. ::J• w 
~ m w z 

u ::) 1.1.1 ... ! ..... a. • m. s -~-.. Z· 
2.5 2.5 1.75 2.5 
2.5 2.5 1.75 2.5 

1300 1000 431.25 3100 
25.75 23.75 8.675 ·5 

2.5 2.5 1.75 23 
NA NA 395 299 
NA NA 11.6 2.5 
2.5 2.5 2.5 NA 

222.63 172.29 106.78 490.6 

MACfEC 
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Table 4C-7(b) 

Groundwater Constituents Average Concentrations for TPHs in Sub-area 3C: Retained Area 
Boeins! Tract 1. St. Louis. Missouri 

Constituent 
Fraction by 

Sample Event 
B42S2W B42S3W B42S4W B42SSW ~~W B42S6W B42S7W ,B42W1W ~~~W B4SS10W B4SS11W B4SS8W ~i~W B4SS9W 

1111912002 NA NA NA NA NA NA NA NA NA 500 NA 500 NA 500 

1112012002 NA NA NA NA . NA NA NA NA NA NA . NA NA NA NA 

§13012003 U 600 NA NA NA NA NA NA 91,090 NA NA 98 170 NA NA NA 

7n.212003 NA NA NA 2,920 000 NA NA NA NA NA NA NA NA NA NA 

1712312003 NA 154 175 NA NA 657 1.230 · NA NA NA NA NA NA NA 

1413012004 NA NA NA NA NA NA NA NA 250 NA NA NA . NA NA 

5/412004 NA NA NA NA 250 NA NA NA NA NA NA NA 250 NA 

Overiii 
Area 

Average 

. (ug/1) 
'fl»H-DRO 

ifPH•GRO: . . . · · •- TPH~GRO. 

1111912002 NA NA NA NA NA NA NA NA NA 17,440 NA 268,!00 NA 10.82() 

1112012002 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

613012003 1,010 NA NA NA NA NA NA 64.560 NA NA 10.570 NA NA NA 

712212003 NA NA NA 364,000 NA 3,45() NA NA NA NA NA NA NA NA 

712312003 NA 500 500 NA NA 500 500 NA NA NA · NA NA NA NA 

4/3012004 NA NA NA NA NA NA NA NA 600 NA NA NA NA NA 

51412004 NA NA NA NA 900 NA NA NA NA NA NA NA 250 NA 

~'V~RA:(;E:'. · ~- .·; . ':~~ .. l.Ql(ti?i 1/::>S.Q(h:''' .. ~::·· .. . 500L ;:·.. :. 3ti4,000C '~:':: .. 9P~tz:. :i i .. :: Ji91S.~ ·.,' ~;_;~;®Qi\;:' :~. @i$.@,'_:: il_~::· @,: ... . : -~ · .. l'hWL '. )Oi5,7..(f'; Z::~§E~~-00::: ;:;;~::·.·. -~ -::L ;_~lQ;~~.!L ::·.::,S..ZjQ.~~~ 

TPm.ORO: ··~\'? . · .. . . . .. . .. . , . '·-·, .,. .. .._, , . ...-. ' ., - .·.::: -.. -.'l'Plf;.ORO'> 

ll/1912002 NA NA NA NA NA NA NA . NA NA 500 NA 500 NA 500 

P/3012003 2,950 NA NA NA NA NA NA 2.570 NA NA 500 NA NA NA 

~12212003 · NA NA NA 375,000 NA NA NA NA NA NA NA NA NA NA 

1712312003 NA 75 75 NA NA 353 872 NA NA NA NA NA NA NA 

4/3012004 NA NA NA NA NA NA NA NA 250 NA NA NA NA NA 

~412004 NA NA NA NA 250 NA NA NA NA NA NA NA 250 NA 

Notes: 

ug/1 - micrograms per liter 

TPH-Toml~~umh~ 

ORO - Diesel range organic 

GRO- Gasoline range organic 

ORO- Oil range organic 

Bold indicates a deteCtion 

NA- Not analyzed 

September 2004 
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Table 4D-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 3D: Retained Area 

SampleiD 

' 

. ·-. . . 
B211W 
B~12W 

.···. 
·.· .. ·~ ·-- .. .. 

B2N3W 
B2N4W 
B2N6W 
B2N7W 
B2W1W 
B41E1W 
841MW-5 

Average Concentration-
Only Samples With 

VOC Detections 

Notes: 

ug/1 • micrograms per liter 

VOCs • Volatile Organic Compounds 

NA • Not Analyzed 

w w z z 
< w 
::J: ::1: 
H w w 
·0 0 
m a:• 
0 0 
.:;.I ..1 
X ::r 
(J ·o 
c c· . ,. ·. .. .1 .. .. 

~· .. _~;S. .... ... 
.-:. 

2.5 2.5 
·~·:2:5.: :,2!5 

1.5 1.5 
0.5 0.5 
2.5 2.5 
2.5 2.5 
2.5 2.5 
0.5 0.5 
104 8.3 

14.56 2.60 

No VOCs except methylene chloride detected in the sample 

September 2004 

Iii z 
.oca: 

'· >< o. 
' 
,·a· 
;if 
. ~ .-... 

NA 
u.,·:2;s 

. NA 
NA 
2.5 
2.5 
NA 
NA 
36 

13.67 

Boemg ract ' t. DIS, ISSOUrl T 1 S Lo . M" . 

VOCs (u t/1) 

--~ w 
w z 
:E w w iU - z ::J: z w 0 .... w z f-::o w w w 

::J: 0 w c z 0 .... 
Iii 

~ iii w a: w .;.J 0 :J: 0 0 ~ 
w a: X r; ..1 w ..1 
z 0 ..1 ::J ::J: 0 J: 
c( > (;) (J 

..1 a:r a:. 
:I: ::J: ::J: •e· w 0 c .... (J. tJ !{2. z ..1 I 

w w w Q_ w ::1: -- ~ 
z z 0 ...i ·.:.:. ..1 (:)' .... . ,. .. 
0 w a: "!. >. : >-:'. >. c:c (/) 

Iii N 0 ..... ::J: :J: ::z: a: z 
' z .... ch· .... F. w ~. oi( 

(J. ~· ::J: w ·,W.:· w IE. <.:· . (;) 0 .. .. ~ . - ::5 ... ::5 . -iZ. ... .. 

NA 2.5 2.5 2.5 NA NA 2.5 2.5 2.5 
: .. ~·-~.tO . :.,::·~A5 .. :-.:::-2:5' . 2:~ 2.5 . . · ~-:: :.-5 7,..:2 ':;·_z,5 ..•. .2';5 . 

--· • .. 

NA 1.5 1.5 42 NA NA 1.5 22 12 
NA 0.5 0.5 19 NA NA 0.5 13 1.7 
10 2.45 2.5 2.5 2.5 5 3 2.5 2.5 
15 1.75 2.5 2.5 8.8 2.9 2.6 2.5 2.5 
NA 6.3 7.3 2.5 NA NA 2.5 2.5 2.5 
NA 0.5 0.5 1.2 NA NA 0.5 0.5 0.5 

17.5 1.5 1.5 4.45 13.75 15 6.25 3.75 1.5 

14.17 2.13 2.35 9.58 8.35 7.63 2.42 6.16 3.21 

• 
UJ z 
c( 
::J: 
H 
w 
:E 

w 0 
z a: 
w () w 
:::1: ::J Q 
~ ..1 i:C w I.L 
0 0 0 

..J-a: a: 
-::~: 0 0 ..... ..J 0 

:::1: :J: ..1 
Q (;) > .a: z a: 
~ ...~ . .. S: . 
2.5 2.5 5.6 
2.5 2.5 .. . .~:5 

10.5 1.5 1.5 
2.5 0.5 0.5 
2.5 2.5 2.5 
2.5 2.5 2.5 
2.5 17 2.5 
1.2 0.5 0.5 

2.45 1.5 7.9 

3.33 3.56 2.94 

MACTEC 
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Table 4D-7(b) 
Groundwater Constituents Average Concentrations for TPHs in 

Sub-area 3D: Retained Area 
B • T 1 S Lo • M. oemg ract ' t. UIS, ISSOUrl 

Constituent 
Fraction by Sa~ple B2N6W 

Event 
.. .,. .. 

TPH•URO .. 
11/1/2002 NA 
11n12002 NA 
11112/2002 NA 
11/13/2002 NA 
6/30/2003 NA 
7/24/2003 181 
~VJiiRAG~ 1.81 
TPH~GRO 

6/30/2003 NA 
7/24/2003 500 

~y~~Q~ ..... ~:~ ... :. :~·.:.~':.s.mr ~~·.; ., 
T~H~ORO' 

.. .. 

11n12002 
11/12/2002 
11/13/2002 
6/30/2003 
7/24/2003 
~VERAGE. 7S 

Notes: 

ugfl • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

ORO • Gasoline range organic 
ORO· Oil range organic 
Bold indicates a detection 

NA • Not analyzed 

: .. . . 

NA 
NA 
NA 
NA 
75 

; 
~: 

B2N7W': B41MW·~ 

'· ., 
' ... 

·~ ·-·~> " 

... .. . .. .. 

NA 180 
NA NA 
NA NA 
NA NA 
NA NA 
208 NA 

208' .. .lS.Q: .. 

NA NA 
500 NA 

.. :~QQ,;;;~,~~ ,:·~ ";·,; .... ; ·:; ~:3 
.. .. 

•·· . .... .. ·~~ 

NA NA 
NA NA 
NA NA 
NA NA 
75 NA 

7S. 
.. .. .• . '~:, .. ; .. 

uverau 
Area 

Average 

.,- (ug{l~ 

.~~l:l.::D~O 

J,J) 
TPJI~'GRO 

:;, .. ,, .. '§®:· .. 
. :~PH~ORO 

7.5: . 

; 

MACTEC 
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Table 4D-7(c) 

Groundwater Constituents Average Concentrations for Metals in Sub-area 3D: Retained Area 

Sample 10 

... _ .. ... 

B211W 
82N1W 
82N2W 
82N3W 
82N6W 
82N7W 
82W1W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ugll - micrograms per liter 

NA • Not Analyzed 

Bold indicates a detection 

B . T t 1 St. Lo • M" . oemg rae ' ws, ISSOUrl 

Metals (ug/1) 

' 

== 
' 

Q == 3 ::5 0: 
Z. 

=» 
== LI.J 

UJ· :J'. ::1§· 0. Q; a en· a:· ·c a: a. c:r: a: .. ~. < ::1:! () w 
.. iCC·. .. m .. 0 .o 0 . . ·..:J .. ·'· c 

5 500 2.5 32 NA 13 
5 1300 2.5 40 NA 79 

34 600 2.5 42 NA 39 
98 10000 2.5 320 NA 110 
15 727 2 2.5 4 22 
15 219 43 25 6 22 
5 500 2.5 10 NA 2.5 

25.286 1,978 8.21 67.357 5 41.071 

UJ 
C/), 
UJ >.-. z 0:,, 
<· :I ·:;, 
CJ I 0 
Z· a::· 0 
i!!i( . w: z 
.:= •.. .... ~ ' .N; 

NA 0.1 NA 
NA 0.33 NA 
NA 0.1 NA 
NA 0.1 NA 

3870 0.1 5 
441 0.1 28 
NA 0.1 NA 

2,156 0.13 16.5 

•• 
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Table 4E-7(a) 

Groundwater Constituents Average Concentrations for V~Cs in Sub-area 3E: 
Retained Area 

Boeing Tract 1, St. Louis, Missoun 

VOCS(ugJI) 

B2EIW NA NA NA 12.8 NA NA NA 5.2 . 5.5 

IB2E2W 2,500 620 540 2,476.67 5,300 930 380 250 4,570 

Average Concentration -
Only Samples With 2,500 620 540 1,244.7 5,300 930 380 127.6 2,288 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs -Volatile Organic Compounds 

NA - Not Analyzed 

• 

MACTEC 
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Table 4E-7(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 3E: Retained Area 
Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fraction by 

Sample Event 

•. B2E2W ' • BZE2W 
• 2004•' 

TPH-.Dl{O 
7/1/2003 NA NA 
7/24/2003 99,800 NA 
4/29/2004 NA 250 
AVERAGE .99,800 .. 250 
TPH~GRO 

7/112003 NA NA 
7/24/2003 50,000 NA 
4/29/2004 NA 9,000 

7/1/2003 NA NA 
7/24/2003 7,500 NA 
4/29/2004 NA 2,200 

Notes: 

ugll - micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

. ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

uvera.u 
krea· 

Average 

(~gil~: 

MACTEC 
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Table 4E-7(c) 
Groundwater Constituents Average 

Concentrations for Metals 
in Sub-area 3E: Retained Area 

B i T t 1 St. L ' Mis oe Dl~ rae ' 
OUIS, sour 

0 ";Metals 
(Uglflo 

SampleiD 
c 

O<o ·w 
-·· • .. . .. ·- . ~ o>;.:J: 

B2E2W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 - micrograms per liter 

NA • Not Analyzed 
Bold indicates a detection 

71 

71 

' 

MACTEC 
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Table 4F·7(a) 
Groundwater Constituents Average 

Concentrations for TPHs in Sub-area 3F: 
Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Constituent 
Fraction·by 

Sample Event · 
··BtW2W~· 

TPII~DRO. 
7/1/2003 NA 
7125/2003 514 

TPII~GRO. 
7/1/2003 NA 
7/25/2003 soc 

7/112003 NA 
7125/2003 1,543 

Notes: 

ugfl • micrograms per liter 

TPH • Total petroleum hydrocarbon 

ORO • Diesel range organic 

GRO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA • Not analyzed 

. Overall 
Area 

Av.erage 
(ugll) 

MACTEC 
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SampleiD 

. -
B2SlW 
B2S2W 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzt',d 

September 2004 

• 
Table 4G-7(a) 

Groundwater Constituents Average Concentrations for VOCs iri Sub-area 3G: Retained Area 
oemg ra ' 

DIS, ISSOUn B • T ct 1 St. Lo . M" • 

, VOCS.(ug/1) 

·~ 

~· ~ 
~ ~ 
~ ~ 

~ roi;l ~ ~ 
lSI lSI 

~··· 
0 ..::I Q 

.. z z E-4 i: ; 
' ~· ~ ·- ~- 0 ~ 

= ~.: ::> z lSI :8 ~. :···g ~ z : 

~ = ~ 'I 
. 

~ Eo< Q ~ 

~ ~ ~. .~ ' ~ : e-:o:. ~ ~- ~· ~ 
~. ~ ~ 

..:I• = >.c Eo< j;il ~ : r ~ 
~ 

roi;1 ;i ; ; ·~ 
z = ·~ 

: ·~·. ..::1 g .-:1· 
'I 0 >- ~- ~-0 ~ ~ Fo 

; Fe' ~ lSI ~ 
-~ :f: : = .. ..... I ~ 'E"i 

~-
~ = ~ .. II) . ~ z 'I =.. 

:. C'!. .. ~· t,) 
~ E"c 0 'Roo . ~-. -~ ~- =--:i '"· . .-;i: .... . ...:4.- ~ ~-'- (I) 

'··· . ~·- ·• .~ i. 
NA NA NA 2.5 2.5 NA NA NA 14.6 NA NA NA 
5.5 3.1 34 965 125.5 2.1 36 10 58.6 2.3 18 3.7 

5.5 3.1 34 483.75 64 2.1 36 10 36.6 23 18 3.7 

• 

~ 

~. 
,;.::! ~ 
0 -< E"oi. E4! ....::!· l G 
~ ' ~ 

~ 
~-
0 ~ i =:· 

..;.;:! j:l,;, ~ 0 ~· 

S< fa j.;l ..:I 
0 ~' .6. .r1.. -· ~ 

NA NA 2.5 2.5 
22 3.3 496 349 

22 3.3 249.25 175.75 

MACTEC 
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Table 4G-7(b) 
Groundwater Constituents Average Concentrations 

for. TPHs in Sub-area 3G: Retained Area 
B ' T 1 S L ' M' i oemg ract ' t. OUJS, ISS OUr 

' uverau 
Constituent 'B2S2W Area 
Fraction by B2S2W 

- 2004· Average 
Sample Event (ug/1} 

' " 

TPH-D;RO 
~· 

,TPI:M)RO• 
7/1/2003 NA NA 
7/24/2003 3,360 N~ 
4/30/2004 NA 640 
~-VE.MGlt· ; ·~_,36P .. ~ .. 

~ .. .6.40: ,. 

TPH•G:\{0. 
7/1/2003 NA 
7/24/2003 6,680 
4/30/2004 NA 
~YE~G:E: .9;§s.'O. : 
T.PH~ORO 

711/2003 NA 
7/24/2003 3,780 
4/30/2004 NA 
AYERA'G:E_; : :,, .:3;18<L ; 

Notes: 
ugfl- micrograms per liter 

TPH • Total petroleum hydrocarbon 

DRO • Diesel ran8e organic 
GRO - Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

. ~ 

NA 
NA 

3,4_09 
·.· ~ . ;~·;~QP.- ' -' 

NA 
NA 

2,300 
' ..... :2~$_00 :· 

. . Z;OQQ' 
:TPH-Gl{O 

-~· ·S~94Q .. 
'TJ»H~.O~O· 

;;:: 3;040 

MACTEC 
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Table 4H-7(a) 
Groundwater Constituents Average Concentrations for VOCs 

in Sub-area 3H: Retained Area 
B ' T t 1 St. L ' M' oemg rae ' OUIS, ISSOUrl · 

SampleiD 

-
B4E3W 
B5MW-22W 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ug/1- micrograms pet liter 

VOCs- Volatile Organic Compounds 

NA - Not Analyzed 

'. 

.. 

-~ 
-~ 
N . ' z 
·~ = 0 

= 0 e ' 

{,) ..... 
. Q 
co\· ....... 
2.5 
3.2 

2.85 

VOCs·(u2/l) 

~ 
~ 

-~ 
~ 0 
·~ ·e 
:!5 ' : li) 

r/.l '' .~ .,... 
·= .. .. 
z ~ 
0 ~ ; 

~ .~. .. ·. 

2.1 10 
5 3.9 

3.55 6.95 

~ 
0 
--~ 
2.35 
2.5 

2.43 

MACTEC 
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Table 4H-7(b) 
Groundwater ConstiW:ents Average Concentrations for TPHs in 

Sub-area 3H: Retained Area 
B i T 1 St. L ' M' oe ng ract ' OUIS, ISSOUr 

ConStituent 
Fraction by B4E1W · 

·Sample-Event 

TPH·DRO 
11/21/2002 3,500 
1112212002 NA 
6/2712003 NA 
7/24/2003 NA 
~V~Rt\(iE. . 3,'50:0 .. 

.. . . 

TPH·GRO 
11/2212002 
6/27/2003 
7/24/2003 
AV~~GE- -·-. ·-
T.,H.ORO 
6127/2003 
7/24/2003 
AVERAGE 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 
NA 

NA 
NA 

. , .. 
' 

.. · u.:verau 
.. ' ~rea 
B4E3W : ':il5MW•22'W. · Average 

Jug/1)• 
'f.PH~DRO 

NA NA 
NA NA 
NA 520 

3,540 NA 
3.~-~~'h __ ; ··- ?.~0-: .. -~~$2() . . ... 

·'l':PO·GRO .· 
NA NA 
NA so 
soo NA 

500. .. 
.:."50' 

. .. 
~7:S 

TPH·ORO 
NA so 
37S NA 

... 375 .... ·- :50.-.. ,, ... l1:3 

MACTEC 
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• 
Table 4H-7(c) 

Groundwater Constituents Average Concentrations for Metals in Sub-area 3H: Retained Area 

Sarriple.lb 

.. ~·. 
. . 

B4E3W 
B5MW-22W 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ug/1 - micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

. T M Boem2 ract 1, St. Louis, issouri 

Metals (ug/1) 

w 
:5 (/) ., w 

(;) 

== 
:§ a: z 

z w c:C 
w ::» 0 n. c CJ 
(/) a: a: a;, <C z 
a: < :I: 0 w .'¢ 

ct. m . . (.) u . ..J . :5 .. 
NA NA NA NA 22 NA 
80 1910 14 17 68 8860 

80 1,910 14 17 45 8,860 

>. . a: 
:J ..;1 
(:) w· 
a: Sl:: (.) 
w (.) z 

·- :5, --: z N 
NA NA NA 
0.5 23 378 

0.50 23 378 

• 

MACTEC 
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Table 4H-7{d) 
Groundwater Constituents Average 

Concentrations for PAHs 
In Sub-area 3H: Retained Area 

B . T t 1 St. L " M" i oemg rae ' OUIS, ISSOUr 

PAHs 
.{ug/1) 

.~ 
SainpleiD ~ 

~ 
~ 
·< ; . z 

. : ~ f;l;l • 
u 

.. .· ..... < 
·, 

' 
BSMW-22W 7.8 
Average Concentration • 

Only Samples With 
PAH Detections 

Notes: 

. ugfl- micrograms per liter 
PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

Bold indicates a detection 

7.8 

MACTEC 
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Table 4A-8(a) 

Soil Constituents of Concern Summary for Non-Residen(ial Worker for Sub-area 3A: Retained Area 

Constituents of Concern #of~ples 

fVolatile Organic Co_nipounds (V0Cs) 
1,2,4-Trimethylbenzene 2 

1,3,5-Trimethylbenzene 2 

Benzene 2 

!Ethylbenzene 2 

Isopropyl benzene 2 

m.p-Xylene 2 

~ethylene chloride 2 

p-lsopropyltoluene 2 

"l'_oluene 2 

Xylenes, Total 1 

Polynuclear .Aromati¢HrdfOC86ons,(PAils) __ 

None 
totai.Retroiei:UD.Itidmdi.-JjoJ1S <TPH> 
TPH.DRO 
TPHGRO· 
~HORO 
~otai MetalS _ 

'." 

··--· " 

Lead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range·organic 

GRO - Gasoline range organic 

September 2004 

1 

2 
1 
2 

I 1 I 

oem2 ract 1, t. UIS, ISSOUn B' • T S Lo . M" . 

Ratio of Max Concentration 

#ofDe~ts 
Detected to Max Detected Average Background 

Average 
Conce~fratiop 

(uglkg) (uglkg) (ug/kg) 

1 1.91 51 27 NA 

1 1.97 192 97 NA 

1 1.82 18 10 NA 

2 1.53 10 6.5 NA 

1 1.84 29 16 NA 

1 1.83 27 15 NA 

1 1.37 5.4 4.0 NA 

1 1.96 116 59 NA 

"2 1.79 26 15 NA 

1 1.00 6.7 6.7 NA 
-. -. . . 

-. .· .. ... -·· ·- . .... ·-· 

0 N/A ND N/A N/A 
.. -· ... .. ,. . ~-·· 

··-·· ... ... . . -·· ··- . . . . ... ·. ..:·.:-. ··"-·· 

1 1.00 24,000 24,000 NA 

0 N/A ND N/A NA 

0 N/A ND 2,500 NA 
.. . ' 

- .. 
.. . ..... -. ·· .. . ..... - : 

1 .I 1.00 I 8,690 8,690 21,800 

N/ A - Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

['I!D - Not detected 

• 
Max Detected 

Exceeds 

B~:~~~round 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

- N/A 
. -

. ; .. .. 
N/A 

···: 
-··· ,_ ·- .. 

N/A 
N/A 
N/A 

... 
. ..... .• 

N 

MACTEC 
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Table 4A-8(b) 

Soil Constituents of Concern Sununary for Construction Worker for Sub-area 3A: Retained Area 

Constituents of Concern #of Samples 

~olatile O~c CompoundS (VOCs) .• 

1,2,4-Trimethylbenzene 9 
1 ,3,5-Trimethylbenzene 9 
Benzene 10 

~thylbenzene 10 
Isopropylbenzene 9 
m.p-Xylene 9 
Methylene chloride · 9 
n-Propylbenzene 9 
p-lsopropyltoluene 9 
sec-Butylbenzene 9 

Toluene 10 

~enes, Total 5 
IPoimucie&r Aromatic.Hvd.rocaboiis WAHSl ; 

None I 
rtothl PetroleWil.HycirocatiJons ('I'PHr · . 
ifPHDRO 
ri"PHGRO 
if!>HORO 
~ouii MetalS 

.. 

Arsenic 
Barium 
f'hromium 
Lead 
Mercury 

Notes: 

uglkg - mK:rograms per kilogram 

ORO- Diesel range organic 

GRO - Gasoline range organic 

September 2004 

. , 

3 
·:· 

. : ... ' ~-· .: 

9 
5 
9 

. • . . 

1 
1 
1 
5 
1 

12 ract ., t. UIS, un Boein T 1 S Lo • Misso • 

ibttio of Max Coneentration 

Detected to Background # of Detects 
Average 

M~Detec(ed :Average 

CoJ:lcen,tnltion 
(ug/kg) ' 

(uglkg) (ug/kg) 

1 4.70 51 11 NA 

I 6.19 192 31 NA. 

3 5.03 186 37 NA 

3 8.69 91 10 NA · 

3 4.31 80 19 NA 

3 2.39 27 11 NA 

4 3.84 29. 7.5 NA 

2 5.68 110 19 NA 

2 5.58 116 21 NA 

3 3.48 91 26 NA 

5 3.18 26 8.2 NA 

3 3.26 64 . 20 NA 
.. 
.•. .. 

0 NIA I ND .NIA N/A 
.. ... .. 

. . .·._ ;··- . :. : ... • . . ·.· 

2 2.00 24,000 12,003 NA 

2 1.03 7,000 6,770 NA 

0 NIA ND 2,714 NA . . .. " 
.... .. 

' 
. . .... 

1 1.00 2,000 2,000 9,200 

1 1.00 110,000 110,000 725,000 

1 1.00 13,000 13,000 58,000 

5 1.23 11,200 9,094. 21,800 

1 1 94 94 39 

N/ A - Not applicable ORO- Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND - Not de1eeted 

• 
Max Detected 

Exceeds 

~a~und 

NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 

. . 
NIA 

.. . . 

N/A 
NIA 
NIA .. 

.. 

N 
N 
N 
N 
y 

MACTEC 
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Table 4B-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3B: Retained Area 

Constituents of Concern 

Volatile Organic CoDtpounds (VOCs) 
Acetone 
!Benzene 
k::arbon Disulfide 
!Ethyl benzene 
lsoprqpylbenzene 
n-J»ropylbenzene 
sec-Butylbenzene 
rroluene 
Xylenes, Total 
Totai Petroleuin H:fdh>earbons <TPm 
TPHDRO 
TPHGRO 
TPHORO 
Toiai· Metais 

'. 

ILead 

Notes: 

uglkg- micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

oemg rae ' UJS, ISSOUn B. • T t1 St.Lo • M" . 

RatioofMax Coneentnition 

#of Detects 
Detected to 

Max Detected Average Background 
Average 

Conce~tration 
(uglkg) (uglkg) (uglkg) 

.. 
.. ..· 

1 1.00 19 19 NA 

1 1.95 107 55 NA 

1 1.00 3.0 3.0 NA 

1 1.82 26 14 NA 

l 1.00 4.0 4.0 NA 

1 1.00 2.9 2.9 NA 

1 1.00 5.7 5.7 NA 

1 1.55 8.6 5.6 NA 

1 1.00 58 58 NA 
.. · 

0 N/A ND 2,081 NA 

1 1.00 29,200 29,200 NA 

0 N/A ND 3,121 NA 
. . ~ . ... .. . .~. ··-· 

. .. •· .. 

1 1.00 14,600 14,600 21,800 

. N/A- Not applicable ORO - Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 

Backgr~mnd 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
.. 
N/A 
N/A 
N/A 

····· 
.. . . 

N 

MACTEC 
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Table 48-S(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 38: Retained Area 

Constituents of Concern 

Volatile Organic CompollDds (VOCs) 
Acetone 
Benzene 
[carbon Disulfide 
IEth_ylbenzene 
Isopro_pylbenzene 
n-Propylbenzene 
sec-B utylbenzene 
Toluene 
Xylenes, Total 
T~tal.Pettoleum Hydrocarbons (TPID ·· 
TPHDRO 
hJ>HGRO 
hJ>HORO 
Total Metais 
!Lead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

.. 

oemg ract ' t. UIS, ISSOUn B • T 1 ·s Lo . M" • 

RatiootMax 

#of Samples #of Detects 
Detected to 

Average 

Concentration 

2 1 1.31 
3 3 2.82 
2 l 0.75 
3 2 . 3.46 

2 1 1.23 
2 1 1.07 
2 2 1.26 
3 3 2.85 
3 3 2.59 
... . . 

3 1 2.60 
3 3 2.65 
3 0 N/A 

. ....... . .. 
. . . . . 

2 2 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

1.18 

Concimtration 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 
'· 

.. 
19 15 NA 

1,170 414 NA 
3.0 4.0 NA 
110 32 NA 
4.0 3.3 NA 
2.9 2.7 NA· 
10 7.7 NA 

398 140 NA. 
731 282 NA 

.• .. 
29,960 11,514 NA 
311,000 117,333 NA 

ND 2,930 NA 
.. '· 

. · . .. 

14,600 12,400 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

Background 

N/A 
N/A 
N/A 

-N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4C-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3C: Retained Area 

Constituents of Concern 

Total Petroieilm Hv.drocarbons ('fpil) 
TPHDRO 
TPHGRO 
TPHORO 

Notes: 

uglkg- micrograms per kilogram 

DRO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#ofSamples 

4 
4 
4 

Boein~ Tract 1, St. Louis, Missouri 

RatioofMax 

#of Detects 
De~ to 

Average 
<:~.ricentratio.Ii 

0 N/A 
0 N/A 
0 N/A 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

concentration 

Max Detected Average Background 
(uglkg) (uglkg) (uglkg) 

. -
ND N/A NA 
ND N/A NA 
ND N/A NA 

Nl A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
' Max Detected 

Exceeds 
Ba~kgrotp1d 

N/A 
N/A 
N/A 

MACTEC 
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Table 4C-8(b) 

Soil ConstituentS of Concern Sununary for Construction Worker for Sub-area 3C: Retained Area 

Constituents of Concern 

Volatile Oi-2anic Compo:wtds (VOCs) . 

~cetone 
Benzene 
ls<>propylbenzene 
!Methyl ter-bu!Yl ether 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
sec-Butylbenzene 
ert-ButyJbenzene 
Toluene 
Dcylenes, Total 
ri'otaiPetroleum liydrQC8rbons (i'PH) 
ifPHDRO 
lfPHGRO 
rrPHORO 
rt'otal Metals 
Lead 

Notes: 

ug/kg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

I 

# ofSaiQ.ples 

5 
13 
5 
13" 
5 
5 
5 
5 
5 
13 
13 

'. 
13 
13 
12 

5 

oemg_ ract ' t. DIS, ISSOUn B . T 1 S Lo • M" . 

RatioofMax 

#ofDetects 
DeteCted to 
·Average 

. Con.centration 

2 1.38 
4 3.72 
1 2.71 
2 2.10 
1 0.25 
2 2.63 
1 2.83 
2 2.61 
1 2.12 
6 3.81 
5 1.98 

,• .. 

6 3.12 
6 3.25 
3 1.23 

. . ._ .. 

5 1.14 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

... 
Concentration -· 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

.. 
. . 

44 32 NA 
293 79 NA 
47 17 NA 
30 14 NA 
5.4 22 NA 
59 22 NA 
84 30 NA 
62 24 NA 
12 5.7 NA 

2,500 656 NA 
513 259' NA 

... ., 
.. ' . ·- '•'' •. 

972,000 311,290 NA 
154,000 47,350 NA 
41,000 33,290 NA 

. . ~ .. .. 
.. . ... 

12,000 10,540 21,800 

Nl A - Not applicable 

Mal' Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

Background 
, . 

N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA· 
N/A 
N/A 
N/A 
N/A 

.. 
. .• 

N/A 
N/A 
N/A 

.. - .. .. 
·, 

N 

MACTEC 
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September 2004 

Tab.( a) 
Soil Constituents of Concern Summary for Non ential Worker for Sub-area 3D: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

Ratioof~ Conanuation 

Constituents of Concern #of Samples # of Detects 
Detected to 
Av~e 

Concentration 

Max Detected 
(uglkg) 

Average 
(uglkg) 

Background 
(uglkg) 

VoJatile Organic Co (VOCs) 
1,2,4-Trimethylbenzene 8 
1,3,5-Trimeth_jllbenzene 7 

Benzene 7 

:hloroethane 7 
Isooroovlbenzene 7 

~-Bu~lbenzene 7 
~-Propylbenzene 7 
~Xv1~e 7 
p-lsoprooyltoluene 7 
~-Butylbenzene 7 
ten-Buty)benzene 7 
!_etrachloroeth~e 8 
Xyl~es. Total 4 

Nooe 2 

riPtiDRO 
riPtiGRO 
riPtiORO 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
K:obalt 
~per 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
[Thallium 
~DC 

Notes: 

ug/lcg - mcrogr.uns per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

6 
3 
6 

4 
4 
3 
4 

4 

3 

4 
2 
4 
3 

4 
4 

3 
3 

I 

I 0 I 

2 
0 

4 
4 
3 

4 

3 

4 
2 

2 

ORO- Oil range organic 

NA: Not available 

NO - Not detected 

3.00 
1.97 
1.95 
1.86 
1.97 
1.98 
1.93 
1.97 
1.92 
1.97 
1.99 
1.97 
0.26 
1.00 

NIA 

1.90 
NIA 
1.55 

1.00 
2.60 
1.15 
1.72 
2.62 
1.00 
1.96 
1.00 
1.20 
1.00 
1.86 
1.80 
0.94 
1.57 
1.00 
2.23 
1.70 
1.00 
2.15 
2.34 

47,000 15,668 NA 
36 18 NA 
21 II NA 
6.7 3.6 NA 
31 16 NA 
41 21 NA 
14 7.3 NA 
30 .15 NA 
12 6.3 NA 
36 18 NA 
127 64 NA 
35 18 NA 
1.4 5.3 NA 
12 12 NA 

ND I NIA I N/A 

47,000 24,770 NA 
ND 500 NA 

8,720 5,610 NA 

8,300,000 8,300,000 41,000,000 

25,200 9,700 9,200 
120,000 104,550 725,000 

806 470 800 
1,080 412 <1,000 

23,700,000 23,700,000 3,300,000 

30,900 15,800 58,000-

6,940 6,940 -10,000 

16,000 13,317 13,000 
18,200,000 18,200,000 21,000,000 

20,100 10,833 21,800 
740,000 410,333 740,000 

33.8 36 39 
19,200 12,247 14,000 

1,230,000 1,230,000 14,000,000 
5,200 2,336 260 
469 275 <700 

128,000 128,000 5,300,000 
12,800 5,967 <100 
93,300 39,892 49,000 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

Max Detected 
Exceeds 

Baclcground 

N/A 
NIA 
NIA 
N/A 
N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

N/A 

N/A 
N/A 
N/A 

N 
y 

N 
y 
y 
y 

N 
N 
y 

N 
N 
N 
N 
y 

N 
y 

N 
N 
y 
y 

•• 
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September 2004 

Ta·~-) 
SoU Constituents of Concern Summary for ~:0 Worker for Sub-area 3D: Retained Area 

Constituents of Concern I of Samples 

!Volatile 01"1!:ink 
.·. s(VOCS) 

1,2,4-Trimelh_}'lbenzene 13 

1,3,5-Trimelhylbenzene 12 

Benzene 12 

:::hloroclhane 12 

Elhylbenzene 12 

lsopfC)pylbenzene 12 

~lene 12 

n-Blltylbenzenc 12 

n-Proovlbenzene 12 

o-~ 12 

toluene 12 

scc-Butvlbenzene 12 

~Bulylbenzene 12 

~lraehloroelhene 13 

Xyle~ Toial 4 

IPolvaucJear homiitk Hydrocabilos (PARS) 
Brnzo(a)pyrene 

rro1a1 Petroleum ·HydrocarbOnS (,]'PRj. 

rn'HDRO 
rn'HGRO 
rn'HORO 
rr0ta1 MetalS 
Aluminum 
Arsenic 
Barium 

Beryllium 
Qlltmium 
Calcium 
Ouomium 
::obalt 
Copper 
Iron 
Lead 

!Mercury 
Nickel 
Potassium 

Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Notes: 

ug/k& • miao.,.... per ldloznm 
ORO· Dieod ...,.C!Janlc 

GRO -Gasoline range organic 

4 

I 9 

I 5 
I 7 

I 
8 
8 

3 
8 
I 
8 
I 
3 
I 
8 
3 
8 
3 
I 
8 
8 
I 
3 
3 

B< dn2 Tract 1 St. Lo 

Ratio of Max 

I of Detects 
Detected to 

Average 
Concentration 

I 0.50 
2 2.56 
I 3.43 

I 2.63 
I 3.57 

2 3.60 

2 2.02 
2 3.37 

I 3.58 

I 3.10 
2 3.51 

I 3.89' 

2 2.68 

2 0.47 

I 1.00 

I J 1.00 

I 2 I 1.90 

I 0 I N/A 

I I I 1.55 

I .1.00 

7 3.45 

8 1.31 

3 1.72 

I 4.02 

I 1.00 

8 2.27 
I 1.00 

3 1.20 

I 1.00 

8 2.23 

3 1.80 

2 1.33 

3 1.57 
I 1.00 

I 4.02 

I 2.34 

I 1.00 

I 2.15 

2 2.34 

ORO· Oil...,. orzanlc 

NA: Na< avoilablc 

NO· Na< dclcaed 

ds, Missouri 
Coiicentnition 

Mall Detected Average BackgroUDd 

(uglkg) (uglkg) (uglkg) 

4,700 9,401 NA 

66 26 NA 

21 6.1 NA 

6.7 2.6 NA 

29 8.1 NA 

292 81 NA 
43 21 NA 

80 24 NA 

30 8.4 NA 

12 3.9. NA 

268 76 NA 

127 33 NA 

73 27 NA 

1.9 4.1 NA 

12 12 NA 
.. .. 

•, '· 
.·· ... ' 

I 85 I 85 I NA 
.. .. ., . ... ,. 

I 47,000 I 24,770 I NA 

I ND I soo I NA 

I 8,720 I 5,610 _l_ NA 
... .. 

8,300,000 8,300,000 41,000,000 

39,000 11;294 9,200 

120,000 91,275 725,000 

806 470 800 

1,080 269 <I 000 

23,700,000 23,700,000 3,300,000 

30,900 13,625 58,000 

6,940 6,940 10,000 

16,000 13,317 13,000 

18,200,000 18,200,000 21,000,000 

20,100 9,016 21,800 

740,000 410,333 740,000 

33.8 25 39 

19,200 12,247 14,000 

1,230,000 1,230,000 14,000,000 

5,200 1,293 260 

469 200 <700 

128,000 128,000 5,300,000 

12,800 5,967 <100 

93,300 39,892 49,000 

NIA • Na< awJicoblc 
Mu Dclc<ted • Maxi...., voluc of cldcctcd COilC<IIInlioos 

• 
Max Detected 

Exceeds 
Bg;ckgro;und. 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N 
y 
N 
y 
y 
y 

N 
N 
y 

N 
N 
N 
N 
y 
N 
y 

N 
N 
y 
y 
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Table 4E-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub~area 3E: Retained Area 

Constituents of Concern ·#of Samples 

Volatile Oi-2anic Compo1,111ds (VOC$) •. 

Acetone 2 

Benzene 4 

Ethyl benzene 4 

Isopropyl benzene 3 

Methyl ter-butyl ether 3 

Methylene chloride 3 

~hthalene 3 

n-Butylbenzene 3 

n-Propylbenzene 3 

sec-Butylbenzene 3 

lroluene 4 

X_yl.enes, Total 3 

TotiilPetroleiun Hrciroearbon5 <TPii> . 
TPHDRO 
TPHGRO 
TPHORO 
rr«»tai,MetaiS 
IJ_.ead 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

2 
2 
2 

: 

1 

oemg rae ' 
UIS, ISSOun B . T t 1 St. Lo • M. • 

Ra!ioofMax 
Detected to 

#of Detects 
Average 

Concentration 

2 1.42 
3 1.90 
4 1.66 
2 1.04 
1 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

.. ' 
0 N/A 
2 1.81 
0 N/A 

,. .. 
.. • . ... 

1 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

.•. 

Cc'niceiiti'ation 

Max Detected Average Background 

(uglkg) (uglkg) (uglkg) 

80 57 NA 
1,340 704 NA 

307 185 NA 

29 28 NA 

20 134 NA 

16 33 NA· 

15 20 NA 

91 72 NA 

120 115 NA 

43 32 NA 

719 377 NA 

586 362 NA 
., ... 

. . . ·-··. . ·.·. 

ND 2,312 NA 

496,000 274,550 NA 

ND 2,844 NA 

.. 

8,100 8,100 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

)lackgJ:()~d 

. ·, 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. -
NIA 
N/A 
N/A 

N 

MACTEC 
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Table 4E-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3E: Retained Area 

Constituents of Concern #of Samples 

Volatile Organic Compounds (VOCs) 

Acetone 2 

!Benzene 4 

~thylbenzene 4' 

Isopropyl benzene 3 

M_ethyl ter-butyl ether 3 

Meth_yJene chloride 3 
Naphthalene 3 

n-Butylbenzene 3 

n-Propylbenzene 3 
sec-Butylbenzene 3 

tfoluene 4 

Xylenes, Total 3 

~otalPetr.oleumHyda:OOtrbons,('r:PH) .,, ·• . ··. ' . 
[PHDRO 
TPHGRO 
TPHORO 

Total .Metals 
Lead 

Notes: 

ug/kg- micrograms per kilogram 

ORO • Diesel range organic 

ORO - Gasoline range organic 

September 2004 

2 
2 
2 

·. --· 

1 

oemg rae ' 
DIS, ISSOUrl B. T tlSt.Lo" M" . 

Ratio of Max 
· Detected to 

#of Detects 
Average 

Concentration 

2 1.42 
3 1.90 
4 1.66 
2 1.04 
1· 0.15 
1 0.48 
1 0.75 
2 1.27 
2 1.04 
2 1.37 
3 1.91 
3 1.62 

. .. .. ··-. ... .. 

0 N/A 
2 1.81 
0 N/A 

... 
·-· 

1 1.00 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Concentration 

MaxDeteded Average Ba~kgroimd 

(uglkg) (uglkg) (uglkg) 

80 57 NA 
1,340 704 NA 

307 185 NA 

29 28 NA 

20 134 NA 

16 33 NA 

15 20 NA 

91 72 NA 

120 115 NA 

43 32 NA 

719 377 NA 

586 362 NA 
... .· . 

. . . ;- -~~·~· •. ~ .•.· ••• ;. ·' •• -1- • • • . •' .. ... 

ND 2,312 NA 

496,000 274,550 NA 

ND 2,844 NA .. ..... 
. . •. :,,: :·.·.· . . . 

8,100 8,100 21,800 

N/A- Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
B.ac~r.oun4 

.... 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

;·, 

··- . ··-
N/A 
N/A 
N/A 

. . 

N 

MACTEC 
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Table 4F-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3F: Retained Area 

Constituents of Concern 

.. 

\'qlatile Qrg_anie_ComPQ_unds· CVOCSl 
None 
rtotal Petroleum Hydrocarbons (TPH) 

ifPHDRO 
ifPHGRO 
II'PHORO 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

ORO - Gasoline range organic 

September 2004 

#of Samples 

1 

2 
2 
2 

oemg ract ' 
t. DIS, ISSOU B . T 1 S Lo • M. ri 

RatioofMax 

·:#of Detects 
J;)etected to 

Average 
CQncentration 

0 N/A 

.. . - . . 

0 N/A 

0 N/A 
0 N/A 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

concentration 

Max Detected Average B~ckground 

(uglkg) (ugikg) (uglkg) 

ND N/A NA 
_. 

ND N/A. NA 

ND N/A NA 

ND N/A NA 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
M~Detected 

. Exceeds 

Bac~ro~d 

N/A 

·- . 

N/A 
N/A 
N/A 

MACTEC 



• 

Constituents oN~olicem 

None 

TPHDRO 
TfHGRO 
[!'_HORO 

~d 

Notes: 

uglkg- micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

• 
Table 4F-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3F: Retained Area 

Boeing Tract 1, St. Louis, Missouri 

# of·Samples 

2 

2 
.2 
2 

2 I 

Ratio or Max . .. Concentration. · 

#of Detects 
Detected to 

!Lverage . 
QQiu~e~tra~on 

.. 

0 N/A 

0 N/A 
0 N/A 
0 N/A 

2 1.17 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

Max Detected .··· ·:. 
Average . B~ckground 

(~· (uglkg) (ug/Jtg) 

. .. ::·· .... 
ND N/A NA 

ND N/A NA 
.ND N/A "NA 
ND N/A NA 

... ~ •.•• -.:~·~!,'i",.·~; ~:::~. -.:;.• ..•. 
. . . . . ~ . . . ......... . 

8.780 7,485 I 21.800 

NIA- Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
Max J>~ieeted . 

Ejceeds 

. s-.~ro~C;I 

N/A 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4G-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

Yola(Ue Organic CompOunds (VQCs) 
1.2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Acetone 
Benzene 
~thy I benzene 
m.p-Xylene : 

Methyl tet:-butyl ether 
!Naphthalene 
K>-Xylene 
IP· lsopropyltoluene 
rrotuene 
D{ylenes, Total 
rl'oLilPetroleum.Hydtocarbons (TPHf 
TPHDRO 
TPHGRO 
TPHORO 
ri'otal Metals. 
OC-ead 

Notes: 

ugfkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

I 

oemg ract ' t. DIS, JSSOun B . T 1 S Lo . M' . 

RatioofMax 

#of Samples #of Detects 
Detected to 

Averi;lge 

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 . . . . . 

... 

2 
·2 
2 

' 
2 

Concen~tion 

2 
1 
2 
4 
4 
2 
2 
1 
2 
1 
4 
2 

' . ... : 

.. 

1 
1 
1 

· .. : 

·2 

ORO - Oil range organic 

NA: Not available 

NO - Not detected 

1.43 
1.04 
1.00 
1.71 
1.19 
1.43 
0.48 
0.69 
1.34 
1.25 
1.33 
1.01 

1.00 
1.00 
1.00 

1.15 

Concentration 
. ' 

Max De~ Average Ba~kground 

(uglkg) (uglkg) (uglkg) 

1,200 840 NA 
340 326 NA 
820 820 NA 
939 548 NA 

1.200 1.010 NA 
: 3.800 2,650 NA 

180 378. NA 
330 478 NA 

2,000 1,490 NA 
520 416 NA 

7,600 5,700 NA 
3.600 . 3.550 NA 

: . . 
.... .. . . . . 

85,750 85,750 NA 
3;280 3,280 NA 

1,470,000 1,470,000 .NA 

13,400 11,655 21,800 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 
·Max Detected 

Exceeds 

.B~ckg~~~ 

N/A 
N/A 
N/A 
N/A 
N/A 
N!A 
N/A' 
N/A 
N/A 
N/A 
N/A 
N/A 
·-

'· . . . ... ~ 

N/A 
N/A 
N/A 

N 

MACTEC 
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Table 4G-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 3G: Retained Area 

Constituents of Concern 

Volatile Orgllnic Compo.unds cVOCs) 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Acetone 
Benzene 
Ethyl benzene 
m.p-Xylene 
!Methyl ter-butyl ether 
!Naphthalene 
P-Xylene 
lp-lsopropyltoluene 
rroluene 
Xylenes, Total 
total Peth;lelii:ii il:v.cli:ocarboiis (TPii). ·. 

TPHDRO 
TPHGRO 
TPHORO 
TotaiM~~is. 

.. 
.. 

~d 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO - Gasoline range organic 

September 2004 

. #of Samples 

2 
2 
2 
5 
5 
2 
3 
2 
2 
2 
5 
3 

.. 
2 
2 
2 

2 

oemg ract ' 
UIS,· ISSOUn B . T 1 St. Lo • M" . 

RatioofMax Concentration 

#of Detects 
Detected to 

Mme. Qetected Average Background 
Average 

ConcentratiQil 
(ug!kg) (uglkg) (~) 

•. 

.. 

2 1.43 1,200 840 NA 

1 1.04 340 326 NA 

2 1.00 820 820 NA 

4 1.71 939 548 NA 

4 1.19 1,200 1,010 NA 

2 1.43 3,800 2,650 NA 

2 0.48 180 378 NA 

1 0.69 330 478 NA 

2 1.34 2,000 1,490 NA. 

1 1.25 520. 416 NA 

4 1.33 7,600 5,700 NA 

2 1.01 3,600 3,550 NA 
. . . . 

- .·. • .•P.• -· .-

1 LOO 85,750 85,750 NA 

1 1.00 . 3,280 3,280 NA 

• 1.00 1,470,000 1,470,000 NA 
. . . : . 

.. -
2 1.15 13,400 I 11,655 21,800 

N/ A - Not applicable ORO " Oil range organic 

NA: Not available Max Detected - Maximum value of de~ted concentrations 

NO - Not detected 

• 
Max Det.ected 

Ex <reeds 

B.a~tgro1:1R~ . 
-. 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

'' 
.. .. ~ . •. 

N/A 
N/A 
N/A 

. . 

N 

MACTEC 
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Table 4H-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 3H: Retained Area 

Constituents of Concern 

. . . 
Total Petroletun.Hyd.rocarbons ~H) 

trPHDRO 
trPHGRO 
ifPHORO 

Notes: 

uglkg • micrograms per kilogram 

DRO - Diesel range organic 

GRO • Gasoline range organic 

September 2004 

#of Samples 

0 
0 
0 

oem2 rae ' 
uas, ISSOUn B . T t 1 St. Lo • M" . 

RaijoofMax 

#of Detects 
DeteCted to 

Average 
concen~!i~g .. 

. . 
0 N/A 
0 N/A 
0 N/A 

ORO • Oil range organic 

NA: Not available 

ND • Not detected 

.. Concentration 

Max l)etected Average Background 

(oglkg) (ug!kg) (uglkg) 
. . .. 

'· . . ~ . 

NO· N/A NA 
ND N/A NA 
ND N/A NA 

N/ A • Not applicable 

Max Detected· Maximum value of detected concentrations 

• 
.. 

M&Xne~ieci 
ExCeedS 

B.~~Wtd 
.. .. 
N/A 
N/A 
N/A 

MACTEC 



• • 
Table 4H-8(b) 

SoU Constituents of Concern Summary for Construction Worker for Sub-area 3H: Retained Area 

Coristitueil~ of Concern 

Volatile d~anic.Comj)c)unds (VOCs) 
Acetone 
Methyl ethyl ketone (MEK) 
Methylene chloride 
Xylenes, Total 
Total Petroleum Hydrocarbons ('fPH) 

TPHDRO 
TPHGRO 
ri'PHORO 
Total Metals . 

.. . 
.. 

~d 

Notes: 

uglkg • micrograms per Idiogram 

ORO • Diesel range organic 

GRO • Gasoline range organic 

September 2004 

#of Samples 

1 
1 
1 
3 

3 
2 
1 

1 

oemg ract L, t. DIS, ISSOUn B . T 1 S Lo • M" • 

lbiti(, of Max Colicentr.t,tioh · 
.. .. 

#of Detects 
Detected· to 

Max Detected Average Bac;kground 
Average (uglkg) (uglkg) (ugfkg) 

_Cqn~il~tion 

1 1.00 21 21 NA 

1 1.00 8.8 8.80 NA 

1 1.00 4.5 4.5 NA 

1 1.58 9.4 6.0 NA 

- .. 

3 1.52 55,000 36,120 NA 
·o N/A ND 375 NA 

0 N/A ND 3,159 NA 

. '· 
... . ...... 

1 1.00 8,630 8,630 21,800 

N/ A • Not applicable ORO • Oil range organic 

NA: Not avaiiable Max Detected - Maximum value of detected concentrations 

NO - Not detected 

• 
Max Detected 

Exceeds 
Bacqround 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N 

MACTEC 



• • 
Table4A-9 

Groundwater Constituents of Concern Summary for Sub-area 3A: Retained Area 
oe1112 ract t, t. s. B . T 1 S Louis Missouri 

Concentration 
Ratio of Max Maximum 

Constituents of Concern ·#of Samples # of.Detects 
Detectecl to Max.J)etected ·Average concentratio~ 

Average 
(uglL) (ug/L) L~t(McL)or 

Concentration 
... .. Equivalent(~) 

Volatile Organic Compounds (VOCs) . 
I ,2,4-Trimethylbenzene 9 I 1.68 I3 7.8 2.6 

Beniene 14 2 1.95 135 69 5 

cis- I ,2-Dichloroethene 9 1 . 1.99 760 381 70 

Ethylbenzene 14 1 2.91 20 6.9 700 

lsopropylbenzene 9 ·2 1.04 24 23 4,000 

m.p-Xylene 9 1 1.85 31 17 185 

Methyl ter-butyl ether 9 1 1.66 24 15 146 

It-Propyl benzene 9 2 1.65 117' 71 5.3 

P-lsopropyltoluene 9 1 1.93 68 35 107 

sec-Butylbenzene 9 1 1.34 41 31 48.6 

Toluene 14 1 1.83 6.3 3.5 1,000 

trans- I ,2-Dichloroethene 9 1 1.85 31 17 100 

Vinyl chloride 9 I 1.66 I2 7.3 2 

i'(ylenes, Total 5 I 1.00 I4 I4 IO,OOO 

l»olynuclear Aromatic Hydrocabons (PAHs) 
None 
Total Petroleiun Hydrocarbons <TPm 
TPHDRO 
TPHGRO 
TPHORO 
Total Metals 
~senic 
Barium 
l"'hromium 
Lead 

Notes: 

ug/L- micrograms per liter 

ORO- Diesel range organic 

GRO -Gasoline range organic 

September 2004 

I 2 .. 

II 
6 
II 

I 
I 
l 
5 

0 I 

5 
2 
2 

I 
I 

. 1 

1 

. ORO- Oil range organic 

NA: Not available 

. · NO - Not detected 

N/A 

4.87 
1.89 
4.62 

1.00 
1.00 
1.00 
2.78 

ND I N/A N/A 
,. .. 

. ' "" 

34,000 6,983 NA 
2,000 I,060 NA 
6,695 I,449 NA 

·. 

100 100 lO 
960 960 2,000 

64 64 100 
IIO 40 15 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 

MCLor ~ 

Equi~al~t 

y 
y 
y 

N 
N 
N 
N 
y 

N 
N 
N 
N 
y 

N 

N/A 

N/A 
N/A 
N/A 

y 

N 
N 
y 

MACTEC 



• 

Constituents of Concern 

volatile Oi-2amc Comwunds (VOCs) 
Acetone 
ISopropylbenzene 
Meth_yJene chloride 
Naphthalene 
n-Propylbenzene 
sec-Butylbenzene 
Xvlenes, Total 
Totaf:Petroieiun ltydr'oCarbon5 (TPH) · 
TPHDRO 
TPHGRO 

. TfHORO 
totai.Metats 
Lead 

Notes: 

ug/L- micrograms per liter 

ORO- Diesel r.mge organic 

GRO- Gasoline range organic 

September 2004 

• 
Tab1e4B-9 

Groundwater Constituents of Concern Summary for Sub-area 38: Retained Area 
oeing ract t, t. ws. assoun s· T tsLo·M· · 

. • 

Ratio of Max 

:##of Sampl~ I Qf J;>etects 
Detected to 

"'verage 
Conc:entratioil 

.. . ·· . .. 

3 2 1.23 
3 2 1.38 : 

3 2 0.52 
3 2 1.15 
3 2 1.41 
3 I 1.02 
3 1 1.91 

.. .. . . .. ... 
4 3 2.35 
4 . 2 3.40 
4 I 0.96 

-- .. 
~··· ..... •• : j" • 

2 
.. 

I 

ORO- Oil r.mge organic 

NA: Not available 

ND- Not detected 

.. 

1.35 

Concentration . 

Maximulil 
Max Detected Avenige O,ncentration 

(ug/L) (ug/L) Limit (MCL) or 

. ~uiv~ent <OWL> 
.. 

. . 
16 l3 121' 
7.8 5.7 4,000 
3.5 6.8 49.1 
10 8.7 100 

8.6 6.1 5.3 
2.6 2.6 48.6 
52 27 10,000 

.., 

1,240 529 NA 
11,310 3,328 NA 

259 271 NA 
.. . • , .. .. 

. - ' _. ~ . 

46 34 I 15 

NIA- Not applicable 

Max Detected • Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor 

Equivalent 

N 
N 
N 
N 
y 
N 
N 

N/A 
N/A 
N/A .. 
y 

MACTEC 
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Notes: 

ugiL - micrograms per liter 

DRO- Diesel range mg;mic 

GRO- Gasoline range mPuc 

September 2004 

• 
Table4C-9 

Groundwater Constituents of Concern Summary for Sub-area 3C: Retained Area 
Tract St. Missouri 

ORO- Oil range cngarW: 

NA: Not availmlc 

ND - Not detected 

N/A- Not applicable 

Max Dctcc:tcd - Maximum value of detected concentrations 

• 

MACTEC 



• • Table4D-9 • Groundwater Constituents of Concern Summary for Sub-area 3D: Retained Area 

Constituents of Concern II of Samples 

Voiatiie Or2anic Compounds (V0Cs) 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,4-Dioxane 
Acetone 
Benzene 
Chloroethane 
is-1,2-Dichloroethene 

Methyl ethyl ketone (MEK) 
Methyl isobutyl ketone 
Methylene chloride 

. Tetrachloroethene 
trans-1,2-Dichloroethene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
P.olYilucl.ear Aromatic HydrocitbOns <PAllS) 
None 
TotaH:"'efroleum Hydrocarbons:{'rPHl. · · 
ITPHDRO 
ifPHGRO 
TPHORO 
Total Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
lropper 
Lead 
Manganese 
Mercury 
~inc 

Notes: 

ug/L- micrograms per liter 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

'. 

17 
17 
4 
6 

20 
17 
17 
6 
6 
17 
17 
17· 
17 
17 
17 
.. 

6 
. . 

,;.; 

9 
3 
1 

7 
7 
7 
7 
2 
7 
2 
7 
2 

8. T ctlSt.Lo" Mi . oe1n2 ra l• ws ssoun 
Concentration 

Ratio of Max Maximum .Max Detected 

#of Detects 
Detected to 

Max Detected Average Concentration Exceeds 
Average (ugiL) (ug/L) 1,-imit (MCL) or MCLor 

Colice1,1tr~tion Equivai!!Dt (ug!L,~ Equivalent 

.. .. 

2 7.55 110 15 157 N 
2 3.85 10 3 7.0 y 

1 2.63 36 14 300 N 
I 1.06 15 14 121 N 
2 2.96 6.3 2.1 5 y 

1 3.ll 7.3 2.4 48.8 N 
5 4.70 45 10 70 N 
1 1.05 8.8 8.4 4,000 N 
1 0.38 2.9 7.6 32.7 N 

3 2.98 7.2 2.4 49.1 N 
5 3.74 23 6.2 5 y 

3 3.74 12 3.2 100 N 
5 3."30 11 3.3 5 y 

1 4.77 17 3.6 2,000 N 
3 2.86 8.4 2.9 2 y 

., . . 
' 

•.: · . . . . ., . .... "' . .. 
0 NIA ND N/A I NIA N/A 

.. , ... .. ... 
.. ~. . '· ' .·.·.·· 

~ •. .. - . . '' 
3 .1.10 208 190 NA N/A 

0 NIA ND 500 NA N/A 

0 N/A ND 75 NA N/A 
.. 

'· .. . . .. .. 
2 3.88 98 25 10 y 

7 5.06 10,000 1,978 2,000 y 

1 5.23 43 8.2 5 y 

6 4.75 320 67.36 100 y 

2 1.20 6.0 5.0 1,300 N 

4 2.68 110 4L07 15 y 

2 1.80 3,870 2,156 50 y 

1 2.48 0.33 0.13 2 N 
I 1.70 28 17 2,000 N 

N/A- Not applicable ORO- Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

NO - Not detected 

MACTEC 



• 
Constituents of Concern 

Volatile O~amc.·Comi>ounds (VOCS) 
I ,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Acetone 
Ethylbenzene 
m.p-Xylene 
Naphthalene 
~-Propylbenzene 

lfoluene 
!Xylenes, Total 
rrotat Petrolewn·Ibdi-OcirbOns <TPHJ 
TPHDRO 
TPHGRO 
TPHORO 
Total Metais . · · 

., --. 
'• 

Lead 

Notes: 

ugiL- microgr.uns per liter 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

.. ~ .: .. 

• 
Table4E-9 

~roundwater Constituents of Concern Summary for Sub-area JE: Retained Area 

# of Sainples 

2 
2 
I 
5 
2 
2 
2 
5 
3 

3 
3 
3 

I 

oe1n2 ract L, L UJS, un o· T lSLo"Misso" 
Concentration 

RatioofMax Maximuin 

#of Detects 
Detected to MaX Detected Average Concentration 

Average (ug/L) (ug!L) Limit (MCL) or. 
COncentration 

Equivale~t (ug!L) 
; 

I 1.00 2,500 2,500 2.6 

I . 1.00 620 620 10,000 
1 1.00 540.0 540 121 
4 2.17 2,700 1,245 700 
I 1.00 5,300 5,300 185 

1 1.00 930 930 100 
I 1.00 380 380 5.3 
I 0.04 5.2 128 1,000 
3 2.09 4,770 2,288 10,000 

' 
I 2.00 99,800 50,025 NA 
1 0.31 9,000 29,500 NA 

I 0.45 2,200 4,850 NA 
. .. .. 

.. .. , .... . ;-:. . .. ' ... 
I 1.00 7l 7l I 15 

.. 

NIA - Not applicable ORO -Oil range organic 

NA: Not available Max Detected - Maximum value of detected concentrations 

ND- Not detected 

• 
Max Detected 

Exceeds 
MCLor 

Equiv~ent 

y 

N 
y 
y 
y 
y 
y 
N 
N 

N/A 
N/A 
N/A 

~ • .. -
y 

MACTEC 



• 
Constituents of Concern 

Volatile O~ailic Compounds (V0Cs) ·. 
None 
Total P.etroleuin HydrOcarbons trPm ·. 
TPHDRO 
TPHGRO 
TPHORO 
rrot81 Metals 
None 

Notes: 

ug/1..- microgruns per liter 

ORO - Diesel range otganic 

GRO- Gasoline range organic 

September 2004 

I 

• 
Table4F-9 

Groundwater Constituents of Concern Summary for Sub-area 3F: Retained Area 

#ofSamples 

' 

2 

2 
2 
2 

l 

Boei02 Tract 1. St. Louis. Missouri 

RatioofMax 

#of Detects Detected to .. 
Average 

Concentration 

0 I N/A 
.. · .. 

I 

1 
0 
1 

-- .. 
. .. 

·o 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

1.00 
NIA 
1.00 

. ....... 
NIA 

I 

I 

Coneentratiim 

Maximum 

Max Detected Average Concentration 
(ugiL) (ugiL) Limit (MCL) or 

Equivalent (ug/L) 
. . . . .. 

ND I NIA NIA 

' . . 

514 514 NA 
ND 500 NA 

1,543 1,543 NA 
. .... .. (• .. .. 

N/A I N/A NIA 

NIA- Not applicable 

Max ~ed-Maximum value of detected concenuatiotts 

• 
Max Detected 

Exceeds 
MCLor 

Equival~n~ 

NIA 
.. 

NIA 
N/A 
N/A 

.. 
NIA 

MACTEC 



• 
Constituents of Co~rn 

Volatile O"rg3nic ComiloundS (VOCS) 
I ,2,4-Trimethylbenzene 
I ,3,5-Trimethvlbenzene 
Acetone 
Benzene 
Ethyl benzene 
lsopropylbenzene 
m.p-Xylene 
Methyl ethyl ketone (MEK) 
Methyl ter-butvl ether 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
o-Xylene 
p-lsopropyltoluene 
Toluene 
Xylenes, Total 
i'otafPeil'OI.eWii Hyd.i;Ocarboiis ('FPH) 
TPHDRO 
TPHGRO 
TPHORO 
TotarMetals 
None 

Notes: 

ug/1..- micrograms per liter 

ORO- Diesel range organic 

GRO -Gasoline range organic 

September 2004 

I 

• 
Table4G-9 

Groundwater Constituents of Concern Sunimary for Sub-area 3G: Retained Area 

#of Samples 

I 
I 
1 
3 
3 
I 
I 
I 
3 
I 
I 
1 
I 
1 
3• 
2 

3 
3 
3 

.. 

I 

Boeine Tract 1. St. Louis. Missouri 
Concentration 

RatioofMax .. 
Maximum 

#of Detects 
Detected to 

Max Detected Aver;lge CQncentration 
Average 

(ugfL) (ug/L) Limit (MCL) or 
Concentration 

Equival~~t (ugiL) 
... 

; ' 
.. 

I 1.00 5.5 5.5 2.6 
. I 1.00 3.1 3.1 10,000 

1 1.00 34 34 121 
2 2.63 1,270 484 5 
2 3.33 213 64 700 
I 1.00 2.1 2.1 4,000 
1 1.00 36 36 185 
I 1.00 lO lO 4,000 
3 1.64 60.2 37 146 
I 1.00 2.3 2.3 49.1 
I 1.00 18 18 100 
I 1.00 3.7 3.7 5.3 
1 1.00 22 22 185.0 
1 1.00 3.3 3.3 107 
2 2.58 642 249 1,000 
I 1.99 349 176 10,000. 

. . . . 
. .. ·. 

2 1.68 3,360 2,000 NA 
I 1.33 6,680 5,040 NA 
I 1.24 3,780 3,040 NA 

0 N/A ND I N/A N/A 

NIA- Not applicable ORO -Oil range organic 

NA: Not available Max Detected· Maximum value of detected concentrations 

NO - Not detected 

• 
Max Deteded 

ExceedS 
MCLor 

~uivll1:~t 
.. ~ .· 

y 
N 
N 
y 
N 
N 
N 
N 
N 
N 
N 
N 
N. 
N 
N 
N 

.. 
.. 

N/A 
N/A 
N/A 

N/A 

MACTEC 
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Table4H-9 

Groundwater Constituents of Concern Summary for Sub-area 3H: Retained Area 
oelng ract L ws n B. T IS Lo" Missou" 

' 
Ratio of Max 

Constituents of Concern #ofSamples WofDetects 
De~ to 

Average 

!VOlatile On!anic ComPoiliids (VOCs). 
1 ,2-Dichlorobenzene 4 
~arbon Disulfide 2 
Meth_ylene chloride 3 
Toluene 6 
Polynuclear Aromatic li:ydrOcabolis (PAils) 
Acenaphthene I 
~otal Petroleum HydrOcarlJons (TPH). 
II'PHDRO 
ifPHGRO 
II'PH ORO 
ii'Otai Metals 
Arsenic 
Barium 
rhromium 
Coppe_r 
Lead 
Manganese 
Mercury 
~licke1 
~inc 

Notes: 

ug/L- micrograms per liter 

DRO - Diesel range organic 

GRO -Gasoline r.mge organic 

September 2004 

1 
.. 

4 
3 
2 

1 
1 
I 
I 
2 
I 
I 
I 
I 

Concentration 

3 
1 
1 
1 

1 I . . .. 
. • . . . ~ . . 

3 
0 
0 

.. 

1 
I 
I 
I 
I 
I 
1 
I 
I 

ORO ·Oil range organic 

NA: Not available 

ND • Not detected 

.. 
1.30 
0.59 
0.76 
0.91 

1.00 

1.40 
N/A 
N/A 

.. 
1.00 
1.00 
1.00 
1.00 
l.SI 
1.00 
1.00 
1.00 
1.00 

. · concl!ntration 

Maximum 

Max Detected Average Concentration 

(ug!L) (ug/L) Limit (MCL) or 
Eq~valent (ug/L) 

3.7 2.9 600 
2.1 3.6 201 

5.3 7.0 49.1 
2.2 2.4 1,000 

I 7.8 l 7.8 l 2,000 
. . ... 

3,540 2,520 NA 
ND 275 NA 
ND 213 NA 

80 80 10 
I,910 I,9IO 2,000 

I4 I4 IOO 
I7 I7 I,300 

68 45 15 
8,860 8,860 50 
0.5 0.5 2 
23 23 100 
378 378 2,000 

N/A: Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
Max Detected 

ExceedS 

MCLor 
Equivalent 

N 
N 
N 
N 

N 
.. 

N/A 
N/A 
N/A. .. 

y 
N· 
N 
N 
y 
y 
N 
N 
N 

MACTEC 
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•• 
T;able 4A-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (mLC~) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3A: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Benzene 

Cis-1,2-Dichloroelhene 

Elhylbenzene 

I benzene 

m.{l-~lene 

Metllylene chloride 

~I benzene 

!toluene 

froluene 

Vinyl chloride 

~enes, Total 

Qlx_anics Total Risk 

TPH-GRO 

~-ORO 
tri>_H-ORO 

[I'PH Total Risk 

Arsenic 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not perfonned. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ugfL: Micrograms per liter 

Average Soil 
Cone. 

(uglkg) 

27 

97 

10 

--
6.5 

16 

15 

4.0 

-
59 

15 

---
6.7 

--
24,000 

2,500 

--

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

mLCR HQ 

NA I.SOE-06 

NA 3.48E-05 

6.27E-10 3.56E-05 

- -
NA 2.78E-08 

NA 1.54E-06 

NA 2.42E-07 

2.46E-ll 4.86E-08 

-- --
NA 1.50E-07 

NA 3.09E-07 

-- -
NA 3.20E-08 

6:S2E-10 7.43E-05 

--- -
NA 2.43E-05 

NA 6.40E-08 

NA 2.44E-OS 

--- -
NA NA 

6.52E-10 9.87E-05 

Indoor Inhalation of 

AverageGW Vapors from Sum of SumofHQ 

Cone. (ugiL) Groundwater lELCR (HI) 

IELCR HQ 
7.8 NA 6.86E-05 NA 7.01E-05 

-- - - NA 3.48E-05 

69 I.ISE-08 l.ISE-03 1.22E-08 1.19E-03 

381 NA 3.97E-04 NA 3.97E-04 

... --- -- NA 2.78E-08 

~ NA 1.54E-06 

- -- -- NA 2.42E-07 

-- - -- 2.46E-ll 4.86E-08 

71 NA 4.47E-05 NA 4.47E-05 

. - NA 1.50E-07 

--- -- - NA 3.09E-07 

7.3 6.68E-08 6.68E-03. 6.68E-08 6.68E-03 

-- -- - NA 3.20E-08 

7.84E-08 8.35E-03 7.90E-08 8.42E-03 

1,060 NA 7.83E-03 NA 7.83E-03 

6,983 NA 1.68E+OO NA 1.68E+OO 

1,449 NA 9.23E-OI NA 9.23E-01 

NA 2.61E+OO NA 2.61E+OO 

100 NA NA NA NA 

NA NA 
. 

NA NA 

7.84E-08 2.62E+OO 7.90E-08 2.62E+OO 

• 
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COCs 

1.2.4-Trimethvlbcnzcne 
I 3,5-Trimethvlbcnzcne 
Benzene 
cis-1 2-Dichlorocthcne 
Etbylbcnzene 
Isopropylbenzene 

m.1>-Xvlc:ne 
Methvlc:ne chloride 

l-Prollvlbenzene 
!toluene 

scc-Butylbenzene 
Toluene 
Vinyl chloride 

Xvlenes. Total 
~anlca Total Risk 
TPH-GRO 
TPH-DRO 
TPH-ORO 
TPHTotal Risk 
Ar.lc:nic 
Mcrcurv 
Metals Total Risk 
MIMI .ATJVERlSK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Dicscl range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ugllcg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

AVel"'ll:tSoil 
Cone. 

(lll:ikl:) 

11 
31 
37 

10 
19 

11 
7.5 
19 
21 
26 
8.2 

-
20 

I 6770 

I 12.003 

I 2.714 

I -
I 94 

• Table 4A-10(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area 3A: Retained Area, Botln!: Tract 1, St. Louis, Missouri 

Acddental lnl:ts11on of 
Outdoor lnhalatlon of Dermal Contact witb Outdoor Inhalation of 

Dermal Contact witb Soli Vapon and Particulatea Av~~:eGW Soli 
from Soil Cone. (uz/L) 

Groundwater Vapon from Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 7.57E-08 NA 8.41~8 NA 1.6IE-06 7.8 NA NA NA .1.64E-06 

NA 2.1~7 NA 2.40~ NA 1.1~5 

. 5.3SE-12 !1.30E-06 5.94E-12 4.78E-06 3.03E-11 4.31~ 69 1.33~8 1.07E-02 1.2IE-11 1.7~5 

- 381 NA NA NA 1.34~5 

NA 3.6SE-08 NA 3.73~8 NA. 3.27E-08 - - - - -
NA 6.4~8 NA 7.20~8 NA 4.SOE-07 - -
NA 6.~ NA 219~ NA 1.07E-07 - - - - -

2.82E-13 4.38E-08 3.13E-13 4.87E-08 4.70E-13 2.33~8 - - - - -
NA 6.1SE-06 NA 1.SOE-06 NA 3.5SE-07 71 NA NA NA 9.5~7 

NA 2.4~7 NA 8.06E-08 NA 9.~8 

NA 7.61~ NA 254E-07 NA 3.73~7. - - - - -
NA 1.42E-09 NA· 1.58~8 NA 8.98E-08 - - - -
- - - - - - 7.3 3.18~8 3.91E-04 4.4SE-11 3.64~7 

NA 3.43E-09 NA 3.SOE-09 NA 7.~8 - - - - -
5.6JE-12 USE-OS USE-12 l.llE-05 3.08E-11 5.78E-05 4.51E-08 l.llE-Ol 5.66E-11 3.36E-05 

NA NA NA 3.08~5 NA 3.99~5 1,060 NA NA NA 1.30E-04 

NA 26SE-05 NA B.OSE-05 NA 230~5 6,983 NA NA NA 2.76E-02 

NA 6.91E-06 NA 1.18E-OS NA 5.60~1 1,449 NA NA NA 1.52E-02 

NA 3.34E-05 NA U9E-04 NA 6.3SE-05 NA NA NA 4.18E-Ol 

- - - - - - 100 NA NA NA NA 
NA 3.64~ NA 1.8~5 NA 4.391!-04 - - - -
NA 3.64E-07 NA l.SlE-05 NA 4.39E-04 NA NA NA NA 

5.6JE-1l 4.6JE-05 6.25E-1l 1.60E-04 3.08E-11 5.60E-04 4.51E-08 1.11E-Ol 5.66E-11 4.19E-Ol 

• 
Sum of SumofHQ 
IELCR (ID) 

NA 3.4IE-06 
NA 1.20~5 

1.34~8 1.08E-02 

NA 1.34E-OS 

NA 1.07E-07 

NA S.87E-07 

NA l.lSE-07 

1.07E-12 1.1~ 

NA 1.~5 

NA 4.1SE-07 

NA 1.39E-06 

NA 1.07E-07 

3.18E-08 3.91E-04 

NA 8.51~8 

4.5lE-08 l.llE-02 
NA 2.00E-04 

NA 2.77E-02 
NA 1.52E-02 
NA 4.31E-Ol 
NA NA 
NA 4.58E-04 
NA 4.58E-04 

4.5lE-08 5.47E-Ol 

The RAM Group 



• 

Sep!elllbeT 2004 

• 
Table 4B-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Cunent On-site Non-residential Wortcer 

Sub-area 38: Retained Area, Boeing Tract 1, SL Louis, Missouri 

COCs 

~cetone 
!Benzene 
Carnon disulfide 

Ethyl benzene 

benzene 

ln-Pro!lylbenzene 

lsec-BulYibenzene 

h"oluene 

lxvlenes, To!al 

01'1!anles Total Risk 

Aliphatics > nC6to nC8 (fX1006) 

Aliphatics > nCSto nCIO (fXI006) 

Aromatics> nCB tonCIO (fXI006) 

TPH-GRO 

AliJ>hatics > nCIO to nC12 (fXI006) 

Aliphatics > nCI2to nC16 (TX1006) 

~liphatics > nCI6to nC21 ITXI006) 

!Aromatics> nCIO to nC12 ITXI006l 

Aromatics> nC12to nC16 ITX1006) 

Aromatics> nCI6to nC21 ITX1006) 

TPH-DRO 

Aliphatics > nC21 to nC35 (fXI006) 

Aromatics> nC2lto nC35 ITX1006) 

TPH..ORO 

frpH Totai Risk 

CUMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not perfonned. 

HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 

GRO: Gasoline range organic 

ORO: Oil range organic 
uglkg: Micrograms per kilogram 

ug/L: Micrograms per liter 

Aver&&e Soil 
Cone. 

(ugl1<g) 

19 

55 
3.0 

14 

4.0 

2.9 

5.7 

5.6 
58 

-
-
-

29,200 

-
-
-
-
-

2,081 

-
-

3121 

Indoor Inhalation of 
Vapors from Subsurfllft 

Soil 

IELCR HQ 

NA 2.15E.07 

3.35&09 1.90E.{)4 

NA 6.85E.o7 

NA 6.07E.{)8 

NA 3.90E.o7 

NA 5.88E.o8 

NA 6.99E.o8 

NA 1.16E.o7 

NA 2.77E.o7 

3.JSE.(I9 1.92E-G4 

- -
- -
- -
NA 2.99E-04 

-
- -
-
- -
- -
- -
NA 2.11E-06 

- -
- -

NA 7.99E-08 

NA 3.02E-G4 

3.3SE-09 4.94E-G4 

Indoor Inhalation of 
AverageGW Vapors from Groundwater 

Sum of SumofHQ 

Cone. (ug/L) IELCR (HI) 

IELCR HQ 

- - NA 2.15E-07 

3.35E.o9 1.90E.o4 

NA 6.85E.{)7 

- - NA 6.07E.o8 

NA 3.90E.07 

6.1 NA 3.84E.o6 NA 3.90E.o6 

NA 6.99E.o8 

NA 1.16E.{)7 

NA 2.77E.{)7 

NA 3.84E-06 3.35E-M 1.96E-04 

2,219 NA 1.57E.o3 ·NA 1.57E.{)3 

555 NA 1.15E.o2 NA 1.15E.o2 

555 NA 3.63E.o4 NA 3.63E.o4 

3,328 NA l.JSE-02 NA 1.38E-02 

88 NA 2.75E.{)3 NA 2.75E-03 

88 NA 1.19E.{)2 NA 1.19E.o2 

88 NA 1.12E.ol NA 1.12E.ol 

88 NA 1.78E.05 NA 1.78E-05 

88 NA 7.08E.{)6 NA 7.08E.o6 

88 NA 1.89E.o6 NA 1.89E.{)6 

529 NA 1.27E-01 NA 1.27E-Ol 

136 NA 1.73E.ol NA 1.73E.Ol 

136 NA 3.31E.{)7 NA 3.31E.{)7 

271 NA 1.73E-01 NA 1.73E-01 

NA 3.13E-01 NA 3.13E-01 

NA 3.13E-Ol 3.3SE.o9 3.14E-01 

• 
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• 
COCs 

lAce tone 
Benzene 
ICarbon disulfide 

~Ethyl benzene 
~SOPRlllylbenzene 
ln-Propylbenzeue 
isec-Butylbenzeue 

tTotueue 
ixylcnes, Total 
iOtpDks Total Risk 
IAtiphatics > uC6to nC8 (TXI006) 

iAJiphatics > nC8to nCIO (TXI006) 
> nC8to nCIO (TXI006) 

TPH-GRO 
AI~> nCIO to nCI2 (TXI006) 
Atiphatics > nCI2to nCI6 (TXI006) 

IAiiphatics > nCI6to nC21 (TX1006) 
J\romatics > nCIO tonCI2 (TXI006) 
Aromatics> nCI2to nCI6 (TXI006) 

Aromatics> nCI6to nC21 (TXI006) 

TP_H·DRO 

Ali~cs > nC21to nC3S (TXJ006) 

> nC21 to nC3S (TXI006) 

tfPH-ORO 
trPH Total Risk 
lrriMin . .t. TIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not pcrfonned. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline lllllge orpnic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ugll.: Micrograms per liter 

September 2004 

Ave~ SoU 
Couc. 

(~) 

IS 
414 
4.0 
32 
3.3 
2.7 
7.7 
140 
282 

-
-

117,333 

-
-
-
-
-
-

11,514 

-
l.930 

• Table 48-10(b) 

Cakulatiou of ladlvldual Excess Ufetlme Oulc:er Risk (IELCR) aad Hazard Quotieat (BQ) for a Future Coustructiou Worker 

Sub-area 38: ~talned Area,~ Tract 1, SL Louis, Missouri 

Acddeutal I~ of 
Outdoor lubalatlou of Dermal Coutad with Outdoor lubalatlou or 

Dermal Coutad with ~u SoU 
Vapors aad Particulates Ave~GW Grouadwater Vapors from Grouadwatet 

from SoU Couc.(~) 

IELCR HQ mLCR HQ mLCR HQ mLCR HQ mLCR HQ 

NA 5.066-(18 NA S.34E-08 NA t.26E-07 - - - - -
S.99E-11 4.82E-OS 6.6SE-tt S.3SE-OS 3.40E-10 4.82E-04 - - - -

NA 1396-(18 NA t.SS&()S NA t.tOE-07 - - - - -
NA t.IIE-07 NA t.t3E-07 NA 9.936-(18 -
NA t.t3E-08 NA 1.266-(18 NA 7.886-(18 

NA 9.42E-07 NA l.OSE-06 NA 4.956-(18 6.1 NA NA NA 8.186-(18 

NA 2.2AE-07 NA 7.46E-08 NA I.IOE-07 

NA 2.43E-08 NA 2.70E-07 NA I.S3E-06 - - - - -
NA 4.926-(18 NA 5.036-(18 NA 1.12E-06 

5.99&-11 4.96&05 6.6SE-11 5.S2E-G5 3.40E-10 4.86&-04 NA NA NA 8.18E-08 

- - - - 2,219 NA NA NA 2.59E-05 

- - - - - - sss NA NA . NA 1.90E-04 

5SS NA NA NA 7.48E-06 

NA NA NA 5.33E-04 NA 6.91E-04 . 3,328 NA NA NA 2.23E-04 

- - - - 88 NA NA NA 4.S2E-OS 

- - - - - - 88 NA NA NA 1.96E-04 

- - - - - - 88 NA NA NA J.85E-03 

- - - - - - 88 NA NA NA S.4SE~ 

- - - - - - 88 NA NA NA 3.77E-07 

- - - - - - 88 NA NA NA 2.87E-07 

NA 2.S4E-OS NA 7.72E-G5 NA 2.21E-05 5l9 NA NA NA 2.09E-03 

- - - - - - 136 NA NA NA 2.84E-03 

136 NA NA NA 2.61E-07 

NA 7.46E-06 NA 1.92E-OS NA 6.0SE-07 l71 NA NA NA 2.84E-03 

NA 3.29&-05 NA 6.30E-04 NA 7.14£.04 NA NA NA 5.1SE-03 

5.99&-11 8.2SE-05 6.6SE-ll 6.8SE-04 3.40E-10 1.20&-03 NA NA NA 5.1SE-03 

• 
Sum of SumofHQ 
mLCR (Ill) 

NA 2.30E~7 

4.66E-10 S.84E-04 

NA t.39E~7 

NA 3.24&07 
NA 1.03E-07 

NA 2.12E-06 

NA 4.08E~ 

NA 1.83E-06 
NA 1.22E-06 

4.66&-10 5.91E-04 
NA 2.S9E-05 
NA 1.90E-04 
NA 7.48E-06 
NA 1.4SE-03 
NA .. 4.S2E-OS 
NA 1.96E~ 

NA 1.85E-03 

NA 5.4SE~7 

NA 3.77E~7 

NA 2.87E~7 

NA 2.21E-03 
NA 2.84E-03 
NA 2.61E~7 

NA 2.86E-03 
NA 6.52E-03 

4.66&-10 7.11E-03 
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Table 4C-10(a) 

. Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3C: Retained Area, Boeing Tract 1, SL Louis, Missouri 

COCs 

Benzene 

!Methyl tert-butyl ether 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

O~anics Total Risk 

TPH-GRO 

liTH-DRO 

ifPH-ORO 

rrPH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

---
---
---
---
--

-
---
---

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

--- ---
--- ---
-- ---
-- ---

--
NA NA 

--- --
--- --
--- -
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Vapors from Groundwater 

Sum of SumofHQ 

Cone. (ug/L) IELCR (ID) 

IELCR HQ 

120 2.00E-08 2.00E-03 2.00E-08 2.00E-03 

35 7.68E-12 7.68E-07 7.68E-12 7.68E-07 

208 NA 1.63E-04 NA 1.63E~04 

223 NA 1:40E-04 NA L40E-04 

172 NA 1.91E-04 NA 1.91E-04 

2.00E-08 2.50&:03 2.00E-08 2.SOE-03 

57,052 NA 4.22E-Ol NA 4.22E-Ol 

240,467 NA 5.77E+Ol NA 5.77E+01 

29,569 NA 1.88E+01 NA 1.88E+01 

NA 7.70E+Ol NA 7.70E+Ol 

2.00E-08 7.70E+Ol 2.00&08 7.70E+Ol 
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• 
COCs 

Acetooe 
Benzene 
,lsoPrDPVIbenzene 
~ethylene chloride 
Meth}'l_ tert-butyl ether 

~Bilt}'lbenzene 
It-Propyl benzene 
isec-Butylbenzene 
-Butylbenzene 

TohJeoe 
Xylenes, Total 

Ol'PDics Total Risk 
TPH-GRO I 
TI'_H·DRO I 
TPH.ORO I 
TPH Total Risk 
MIMIIT . .t.TJVE RISK 

Notes. 
NA: Not available 
-: Risk evaluatioo was not performed. 
HI: Hazard index 
TPH: T ota1 petroleum hydrocarbon 

ORO: Diesel range organic 
GRO: Gasoline range orpnic 
ORO: Oil range organic 
uglq: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Ave~ SoU 
Couc. 

<ug~~W 
32 
79 
17 
22 

14 
22 

30 
24 

5.1 
656 
259 

47,350 
311,290 
33,290 

• Table 4C-10(b) 

Calculadou oflndlvldual Ex.:ess Ufedme Cancer Risk (IELCR) and Hazard Quodeot (HQI for a Future Coostructlou Worker 

Sub-area 3C: Retalued Area, Boelug Tract 1, SL Louis, Missouri 

Acddeutalltlgestlou of 
Outdoor Iuhalatlou of Denual Contact with Outdoor luhalatlou of 

Dermal Contact with SoU Vapors and Pal11culates Ave~GW 
SoU Groundwater Vapors from Groundwater 

from SoU Couc.(q/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 1.12E-07 NA l.ISE-07 NA 2.77E-07 . - - -
1.14E-II 9.1SE.{)6 1.26E-IJ 1.02E-OS 6.46E-II 9.17E-OS 120 2.31E-08 1.86E-02 2.10E-JI 2.98E-05 

NA 6.04E-08 NA 6.72E.Q8 NA 4.20E-07 - - - - -
S.ISE-13 1.27E~7 9.0SE-13 1.41E~7 1.36E-12 6.72E-08 - - - - -
2.3SE-13 S.SIE-09 2.62E-13 6.4SE-09 9.0SE-14 2.11E-08 3S 1.64E-JO 4.04E-06 3.44E-14 ·S.OOE-09 

NA 6.SIE-07 NA 2.17E-07 NA 2.37E-07 208 NA NA NA 3.31E-06 

NA 1.03E-05 NA l.ISE-OS NA S.44E-01 223 NA NA NA 2.99E-06 

NA 6.92E~7 NA 2.31E-07 NA 3.39E~7 172 NA NA NA 3.6SE-06 

NA 1.6SE-01 NA S.49E-08 NA 6.64E-08 - - - - -
NA 1.14E~7 NA 1.27E-06 NA 7.21E-06 - - - - -
NA 4.S2E~8 NA 4.62E-08 NA 1.03E.{)6 - - - - -

1..24E-11 2.1SE-OS 1.38E-11 2.38E-OS 6.60E-11 1.02E-414 2.33E-08 1.86E-02 2.10E-11 3.98E-OS 

NA NA NA 2.1SE~ NA 2.79E-04 57,052 NA NA NA 6.99E-03 

NA 6.87E-04 NA 2.09E-03 NA S.91E-04 240,467 NA NA NA 9.49E-01 

NA 8.48E~S NA 2.18E-04 NA 6.87E-06 29.569 NA NA NA 3.09E-OI 

NA 7.71E-04 NA 2.52E-03 NA 8.83E-04 NA NA NA 1.27&+00 

1..24E-11 7.93E-04 1.38E-11 2.S4E-03 6.60E-11 9.85E-04 2.33E-08 1.86E-02 2.10E-11 1..27&+00 

• 
Sum of SumofHQ 
IELCR (Ill) 

NA S.01E-01 
2.32E-08 1.87E-02 

NA 5.48E~7 

3.08E-12 3.3SE-07 
1.6SE-IO 4.09E.{)6 

NA 4.41E-06 
NA 2.S4E-OS 
NA 4.91E-06 
NA 2.86E-07 
NA 8.S9E-06 
NA 1.12E-06 

2.34E-08 1.88E-02 
NA 7.48E-03 
NA 9.S2E-OI 
NA 3.10E-OI 
NA 1.27&+00 

2.34E-08 1..29&+00 
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Table 4D-10(a) 

Calculation or Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 
Sub-area 3D: Retained Area, Boeini: Tract 1, St. Louis, Mislourl 

COCs 

1,1-Dichloroethene 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Benzene 
Chloroethane 
Isopropyl benzene 
m,p-Xylene 

~-Butylbenzene 

n-Propylbenzene 

a-Xylene 
lp-lsopropyltoluene 
sec-Butylbenzene 
ltert-Butylbenzene 
tetrachloroethenc 
Trichloroethene 
Vinyl chloride 
Xylenes, Total 

0!'2anics Total Risk 

TPH-ORO 
TPH-DRO 
TPH-ORO 
TPH Total Risk 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
I Copper 

Manganese 
Nickel 
Selenium 

~Thallium 
Zinc 
Metals Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
ORO: Gasoline range organic 
ORO: Oil range organic 
u!Vkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average SoU 
Cone:. 

(ug/kg) 

-
15,668 

18 
11 
3.6 
16 

21 
7.3. 
IS 

6.3 
18 
64 
18 
5.3 

-
-
12 

500 
24,770 
5,610 

9,700 

-
470 
412 

-
13,317 

-
12,247 
2,336 
5,967 

39,892 

Indoor lnbalation or 
Vapon from Subsurface AverageGW 

SoU Conc:.(ug/L) 
mLCR HQ 

- - 2.6 

NA 3.20E-05 -
NA 2.38E-07 -

2.39E-11 1.36E-06 2.1 
S.61E-12 1.87E-09 -

NA S.S9E-08 -
NA 1.24E-08 -
NA 1.2SE-08 -
NA 1.12E-08 -
NA 4.00E-ll -
NA 1.69E-09 -
NA 2.84E-08 -
NA S.3SE-09 -

8.83E-13 1.07E-08 6.2 

- - 3.3 

- - 2.9 

NA 2.09E-09 -
3.04E-11 3.37E-OS 

NA 1.86E-07 500 
NA 9.12E-07 190 
NA 5.22E-09 75 
NA l.lOE-06 
NA NA 25 

- - 1,978 
NA NA -
NA NA 8.2 

- - 67 
NA NA -- - 2,156 
NA NA -
NA NA -
NA NA -
NA NA -
NA NA 

3.04E-11 3.48E-OS 

Page 1 of2 

Indoor lnbalation .or 
Vaponfrom Sum of SumorHQ 
Groundwater mLCR (HI) 

mLCR HQ 

8.83E-09 8.83E-04 8.83E-09 8.83E-04 

- ...... NA 3.20E-05 

- - NA 2.38E-07 
2.43E-10 2.43E-OS 2.67E-10 2.S1E-OS 

- - S.61E-12 1.87E-09 

- - NA S.S9E-08 

- - NA 1.24E-08 

- - NA 1.2SE-08 

- - NA 1.12E-08 

- - NA 4.00E-ll 

- - NA 1.69E-09 

- - NA 2.84E-08 

- - NA S.3SE-09 

1.33E-10 1.33E-05 1.34E-10 1.33E-05 
1.30E-10 1.30E-05 1.30E-10 1.30E-05 
1.99E-08 1.99E-03 1.99E-08 1.99E-03 

- - NA 2.09E-09 

2.92E-08 2.92E-03" 2.93E-08 2.96E-03 
NA 2.72E-03 NA 2.72E-03 
NA 3.36E-02 NA 3.36E-02 
NA 3.52E-02 NA 3.S2E-02 
NA 7.16E-02 · NA 7.16E-02 
NA NA NA NA 
NA NA NA NA 

- - NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA 
NA NA NA NA 

- - NA NA 

- - NA NA 

- NA NA 
NA NA 

NA NA NA NA 
2.92E-08 7.4SE-02 2.93E-08 7.45E-02 

The RAM Oroup 



• 
COCs 

1,1-Dichloroethene 
1,2,4-Trimethvlbcnzcne 
I ,3,5-Trimethylbcnzcne 
Bcn=!e 
Chloroethanc 
Ethvlbenzene 
Isopropylbcnzcne 
m,p-Xylcne 
n-Bu!yl_benzene 
n-Propylbenzene 
o-Xvlcne 

!toluene 
sec-Butvlbcnzcne 
tat-Butylbenzene 
TciDchloroethene 
Tricbloroethene 
Vinyl chloride 
pcytcnes, Total 
Bc:nm(a)pyrene 

Orpnlcs Total Risk 
TPH-GRO 
TPH-DRO 
TPH-ORO 
TPHTotaiRhk 
Anenic· 
BariiDD 

!BerYllium 
k=admium 
K::hromium 
K:OI1IICI' 

Niclcel 
Selenium 
Thallium 
Zinc 
Metals Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Ri.slc evaluation wu not performed. 

m: Hazard index 
TPH: Total petroiCIDD hydrocarbon 
DRO: Diesel nnge organic 
GRO: Gasoline nngc organic 
ORO: Oil nngc organic 
uWJcg: Micrograms per lcilogrun 
ug/L: Micrograms per liter 

Scptcmber 2004 

Avenge Soli 
Cone. 

(ug/q) 

9,401 
26 
6.1 
2.6 
8.1 
81 

. 21 

24 
8.4 
3.9 
76 
33 
27 
4.1 

-
-
12 
BS 

I soo 
j. 24,770 

I 5,610 

11,294 

-
470 
269 

-
13,317 

12,247 
1,293 
5,961. 
39892 

• Table 4D-10(b) 
Calculation of Individual Excess lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area 3D: Retained Area, Boeing Tra<:t 1, St. Louis, Missouri 

Acddental Ingestion or 
Outdoor Inhalation or Dermal Con~ct with Outdoor Inhalation of 

Dermal Contact with SoU Vapcin and Particulates AverageGW 
SoU Groundwater Vapon fi'om Groundwater 

fi'omSoll Cone. (ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

2;6 3.9SE-09 5.12E-05 4.0SE-12 2.84E-08 

NA 6.56E-OS NA 7.29E-05 NA 1.39E-03 

NA 1.80E-07 NA 2.00E-07 NA 9.S91Hl6 - - - - -
B.BSE-13 7.12E-07 9.83£-13 7.91E-07 5.02£-12 7.13£-06 2.1 4.09£-10 3.29E-04 1.67E-13 2.38E-07 

1.23£-13 7.41E-09 4.09£-14 2.47E-09 5.53£-13 4.61E-09 - - - - -
NA 283E-08 NA 290E-08 NA 2.53E-08 - - - - -
NA 282E-07 NA 3.14E-07 NA 1.96E-06 - - - - -
NA 1.24E-08 NA 4.12E-09 NA 2.01E-07 - - - - -
NA 6.90E-07 NA 2.30E-07 NA 6.66E-07 - - -
NA 292E-06 NA 3.2SE-06 NA 1.53E-07 - - - - -
NA 2.2SE-09 NA 7.51£-10 NA 3.79E-09 - - - - -
NA 8.86E-07 NA 2.9SE-07 NA 338E-07 
NA 9.48£-07 NA 3.16E-07 NA 4.6SE-07 - - - - -
NA 7.92E-07 NA 2.64£-07 NA 3.19E-07 - - -

I.OSE-13 1.42E-08 1.17E-12 1.57E-01 241E-13 7.27E-08 6.2 4.86E-09 6.S4E-04 6.SOE-14 1.96E-08 

- - - - - - 3.3 1.8SE-10 1.97E-04 7.29£-14 8.S6E-08 

- - - - - - 2.9 1.29E-08 I.SSE-04 8.06E-12 6.S9E-08 

NA 2.09E-09 NA 2.14E-09 NA 4.78E-08 - - - -
1.34E-09 NA 2.92E-09 NA 7.84£-12 NA - - - -
l.34E-09 7.30E-05 2.9lE-09 7.17E-05 1.3.7E-ll 1.41E-03 2.23E-OII 1.39E-03 1.24E-11 4.37E-07 

NA NA NA 2.27E-06 NA 2.95E-06 soo NA NA NA 2.74E-OS 

NA 5.46E-OS NA 1.66E-04 NA 4.1SE-OS 190 NA NA NA 3.3SE-04 

NA 1.43E-OS NA 3.68E-OS NA 1.16£-06 15 NA NA NA 3.S1E-04 

NA 6.119E-05 NA 2.05E-04 NA 5.16E-05 NA NA NA 7.14E-04 

2.81£-10 4.38E-OS 8.91E-08 1.39£-02 1.48E-10 2.31£-06 2S NA NA NA NA 

- - - - - - 1,978 NA NA NA NA 

3.3SE-10 2.73£-06 1.12£-10 9.10E-07 3.4SE-12 S.04B-09 - - - - -
NA 6.241Hl6 NA 2.08E-04 1.48E-12 3.29E-08 8.2 NA NA NA NA 

- - - - - - 67 NA NA NA NA 

NA 3.87E-06 NA 1.29E-04 NA 2.85E-06 - - - - -
2,156 NA NA NA NA 

NA 3.S6E-07 NA 2.37E-OS 9.00£-12 1.31E-OS - - - - -
NA 3.01E-OS NA J.()()E-04 NA 2.77E-OS - - - - -
NA 8.67E-04 NA 2.89£-02 NA 4.S1E-06 - - -
NA 1.SSE-06 NA 1.29E-OS NA 8.14E-09 - - - - -

6.17E-10 9.56E-04 8.92E-08 4.32E-02 1.62E-10 5.06E-05 NA NA NA NA 

1.96E-09 l.IOE-03 9.21E-08 4.35E-02 1.76E-10 l.SlE-03 2.23E-08 1.39E-03 1.24E-11 7.14E-04 

• 
Sum or SumofHQ 
IELCR (lD) 

3.9SE-09 5.12E-05 
NA 1.53E-03 

NA 9.97E-06 

4.16E-IO 3.38E-04 
7.17E-13 1.4SE-08 

NA 8.26£-08 
NA 2.56E-06 
NA 2.17E-07 
NA 1.59£-06 
NA 6.32E-06 
NA 6.79E-09 
NA 1.S2E-06 
NA 1.73£-06 
NA 1.38£-06 

4.86E-09 6.5SE-04 
1.86£-10 1.97E-04 
1.29E-08 l.SSE-04 

NA S.20E-08 
4.27E-09 NA 
2.66E-08 2.95E-03 

NA 3.26£-0S 
NA 6.04E-04 
NA 4.03&-04 
NA 1.04E-03 

8.9SE-08 1.39£-02 
NA NA 

4.S1E-10 3.64£-06 
1.48E-12 2.14E-04 

NA NA 
NA 1.36E-04 
NA NA 

9.00E-12 3.72E-OS 
NA l.SSE-04 
NA 2.98£-02 
NA 1.44E-OS 

9.00E-08 4.42E-02 
1.17E-07 4.82E-02 
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Table 4E-IO(a) 

Calculation or lndiYklual Exttss Ufdlme Cancer Risk (IELCR) and Hu:anl Quo11en1 (HQ) for a Current OIH!te Non·r<Sidaltlal Worl<tr 

Sub-.,... JE: Rdalnod Area, Bodnc Tnct I, St. Louis, Mlssollll 

COCs 

1.2.4-T. 

IAc..ooc 
Benzcnc 

Melbvl oen-bum cdJer 

Melbyleaechloridc 

ln.o-Xvleoe 

·But>~Jc=nc 

""=·But>IJcDzenc 

oluCDC 

Xyleocs.IOial 

iornnlcs T- Risk 

IAWohalics > aC6 to IIC811XI006l 

IA&phalics >DOl .. aCIO 11XI006l 

IArom.ucs > .c:s 10 aCto mnoo61 

rrPH-GRO 
IA~-ia > nCIO .. nCI21TXI006l 

~liphaljcs > nCI2 10 aCI6 <TXI006) 

IAtiphaljcs > nCI6 "'aC21 ·(TXt006l 

IArom.ucs > nCIO to nCI2 (TXI006) 

Aromalics > aCI2 10 aCI6 ITXI006\ 

Aromalics > aCI6 to aC211TXI006) 

PH·DRO 
A5phalics > aC21 to aC3S ITX1006l 

Aromarics > aC21 10 aC3S (TX 1006) 

PH .ORO 

PHT-Risk 
UMULA TIVE RISK 

Notes: 
NA: Not available 
-·: Risk evoluatioo was - performed. 
HI; Hazard index 
TPH: Total pclrolcum h)droc:orl>on 
ORO: Diesel range •l!anic 
GRO: Gasotioe range OJBanic 
ORO: Oil range OJBanic 
u&flc&: Miaopms per lciJostam 
uBIL: Microsr-s per titer 

A-Soli 
Cenc. 

(uVI<e} 

57 
7(U 

ISS 
2ll 

I~ 

33 

20 

72 
liS 
32 
377 
362 

-
274.550 

-

-
2.312 

-

2.8« 

Ind..,. Inhalation or 
Vapon from Subsurra<10 

SoH 
IELCR HQ 

NA 6.36E-07 
4.29&48 l.«E-03 

NA 7.as&m 
NA 2.72£.()6 

4.1UE-II 3.7SE-07 
l.IUE-10 4.0SE-07 

NA 2.67E-07 
NA 4.81&07 
NA 2.32E-06 
NA 3.84&07 
NA 7.11E-06 
NA 1.72E-06 

4.31&411 USE-03 

-
NA l.SOE-03 

- -

-· 

NA 2.33~ 

-
NA 7.2SE-08 

NA l.SIE-03 

4.31&411 5.26E-t3 

IOO....Inhalatlon or 

Aftni~G" Vaponfrom Sum or SumefHQ 
Cenc. (uc/L) Groundwater IELCR (HI) 

IELCR , HQ 

l.SOO NA 1.93E-02 NA 1.93E.02 

s.a NA 1.43E-06 NA 2.01E-06 

.4.29&48 2.«E-03 

~~s NA 7.12E-OS NA 7.19E-OS 

NA 2.72E-06 
4.1UE·II 3.7SE-07 
l.IUE·IO 4.0SE-07 

5.300 NA 6.41E-IU NA UIE-04 

930 NA 1.14E-03 NA 1.14E.03 
NA 4.BIE-07 

380 NA l.OSE-IU NA l.OBE-04 

-· NA 3.84E-07 

NA 7JIIE-06 
NA 1.72E-06 

NA 2.14&02 4.31&411 :USE-02 

4,917 NA 2.87E-03 NA 2.87E.03 

4,917 NA 8.43E-02 NA 8.43E-02 

19.667 NA l.IOE-02 NA I.IOE-Ol 

~,500 NA U2E-G NA 1.11&41 

8.338 NA 2.14E-OI NA 2.14E.OI 

8.338 NA 9.29E-OI NA 9.29E-OI 

8.338 NA 8.7SE+OO NA 8.7SE+OO 

8.338 NA I.SIE-03 NA I.SJE.()3 

8.338 NA 6.28E-Q.4 NA 6.28E-04 

8.338 NA t.7SE-IU NA 1.7SE-04 

50,025 NA UOE+OO NA UOE+40 

373 NA 3.92E-OI NA 3.92E-OI 

4,477 NA 1.09E.()S NA 1.09E.OS 

4,850 NA J.,lE-01 NA 3.,2&41 

NA 1.04Ettl NA U4E+111 

NA 1.04Ettl 4.JIE-08 1.04E+fi 

• 
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• 
COCs 

1,2,4-Trimethylbenzene 
.. 

!Acetone 
~nzene 
:&bylbenzene 
lSOili"OPVlbenzene 
Methylene chloride 
Methy!_ ten-bu_ty! ether 

m.P-Xylenc: 
Naphthalene 
n-Butylbenzenc: 
-Prooylbenzene 

sec-Butylbenzene 
oluenc: 

lxvienc:s. Total 
Orpulcs Total Risk 

IAtiphatics > nC610 nC8 (TXI006) 

l-\tipbatics > nC8 to nCIO (TXI006) 

!Aromatics> nCB to oCtO (TXI006) 

irPH-GRO 
Aliphalics > nCIO to nCI2 (TXI006) 

Aliphatics > nCI2to nCI6 (TXI006) 

Aliphatics > nCI6to nO I (TXI006) 

Aromatics> nCJO to nCI2 (TXI006) 

Aromatics> nCI2lo nCI6 (TX'l006) 

Aromatics> nCI6to nC21 (TXI006) 

TPH-DRO 

Ali~tics > nC2llo nC3S (TXI006). 

l-\romatics > nC21 to nC3S (TXI006) 

rt'PH-ORO 
rrPH Total Risk 
CIIMI!LATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total peuoleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/1..: Micrograms per liter 

September 2004 

Ave~ SoU 
Cone. 

(~) 

-
57 
704 
ISS 
28 
33 
134 

-
20 
72 
liS 
32 
377 
362 

-
-
-

274,550 

-
-
-
-
-
-

2,312 

-
-

2,844 

• Table 4E-10(b) 

Calculation of IDdlvidual Excess Ufetbm Cancer Risk (IELCR) aDd Hazard Quotient (HQ) for a Future Coustructfou Woricer 

Sub-area 3E: Retalued Area, Boelut: Tract 1, SL Louis, Missouri 

Acddeutali~D of 
Outdoor luhalatlon or Dennal Contact with Outdoor lubalatiou or 

Dennal Contact with SoU 
SoU 

Vapors aDd Particulates Ave~GW Groundwater Vapors from Groundwater 
from SoU Cone.(.) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - - - 2,SOO NA NA NA 2.3SE-04 

NA 1.97E-{)7 NA 2.08E-{)7 NA 4.89E-{)7 S40 NA NA NA 3.43E-{)7 

1.02E-IO 8.J8E-{)S 1.13E-10 . 9.09E-{!S S.77E-IO 8.19&04 - - - - -
NA 6.46E-{)7 NA 6.60E-{)7 NA S.78E-{)7 l,24S NA 2.04E-{)2 NA 8.34E-{)7 

NA 9.76E-08 NA 1.08E-07 NA 6.79E-{)7 - - - - -
1.23E-12 1.92E..()7 1.37E-12 2.J3E-{)7 2.06E-12 1.02E-{)7 - - - - -
2.21E-12 S.4SE-08 2.4SE-12 6.0SE-08 8.SOE-13 1.98E-{)7 - - - - -

- - - - - - S,300 NA 4.69E-{)3 NA 7.76E-06 

NA 3.49E-07 NA 3.87E-07 NA 2.03E-06 930 NA NA NA 6.19E-{!S 

NA • 2.08E-06 NA 6.93E-{)7 NA 7.S7E-{)7 - - - - -
NA 4.0JE-{)S NA 4.46E-{)S NA 2.11E-06 380 NA NA NA 2.26E-06 

NA 9.JSE-{17 NA 3.0SE..()7 NA 4.49E-{)7 - - - - -
NA 6.56E-08 NA 7.29E-{)7 NA 4.14E..()6 - - - - -
NA 6.31E-08 NA 6.4SE-{)8 NA 1.44E-Q6 - - - - -

l.OSE-18 1.27E..()4 ·l.l?E-10 1.39&04 S.BOE-18 8.32&04 NA 2.S1E-02 NA 3.14&04 

- - - - - - 4,917 NA NA NA 2.S4E..()S 

- - - - - - 4,917 NA NA NA 7.47&04 

- - - - - - 19,667 NA NA NA 1.18E..()4 

NA NA NA 1.25E-03 NA 1.62E-03 29,500 NA NA NA 8.90&04 

- - - - - - 8,338 NA NA NA 1.90E-{)3 

-· - - - - - 8.338 NA NA NA 8.22E-{)3 

- - - - - - 8,338 NA NA NA 7.7SE-02 

- - - - - - 8,338 NA NA NA 2.28E-{!S 

- - - - ·- - 8,338 NA NA NA l.SSE..()S 

- - - - - - 8,338 NA NA NA 1.19E..()S 

NA 5.10E-06 NA I .SSE-OS NA 4.44E-06 50,025 NA NA NA 8.76E..()2 

- - - - - - 373 NA NA NA 3.47E-{)3 

- - - - - - 4,477 NA NA NA 3.S6E-06 

NA 7.25E-06 NA 1JI6E.OS NA 5.87E-07 4,850 NA NA NA 3.47E-03 

NA 1.23E-05 NA l.ZSE-03 NA 1.62E-03 NA NA NA 9.20E-02 

l.OSE-10 1.39&04 1.17E-10 1.42E-03 S.BOE-10 2.4SE-03 NA 2.S1E-02 NA 9.23E-02 

• 
Sum or SumofHQ 
IELCR (lD) 

NA 2.3SE-04 
NA 1.24E-06 

7.92E-IO 9.92E-04 

NA 2.04E-02 

NA 8.8SE-{)7 

4.66E-12 S.07E-07 
S.SIE-12 3.13E-{)7 

NA 4.70E-{)3 

NA 1.06E-OS 

NA 3.S3E-06 
NA 8.90E-{!S 

. NA 1.67E-06 
NA 4.93E-06 
NA J.S7E-06 

8.02E-10 2.65E-02 
NA 2.S4E-{!S 

NA 7.47&04 
NA 1.18&04 
NA 3.76E..()3 

NA 1.90E-{)3 

NA 8.22E-{)3 

NA 7.7SE-{)2 

NA 2.28E-{!S 

NA I.S8E-{!S 

NA l.l9E-OS 
NA 8.77E-02 

. NA 3.47E-{)3 

NA 3.S6E-06 

NA 3.SOE-03 

NA 9.49E-02 
8.02E-10 1.21E-01 

The RAM Group 
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Table 4F-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 3F: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

TPH-GRO 

TPH-DRO 

tfPH-ORO 

~PH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
In: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Average Soil 
Cone. 

(uglkg) 

--
---
--

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

-- ---
-- ---
-- ---
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Vapors from Groundwater 
Cone. (ug/L) IELCR (HI) 

IELCR HQ 

500 NA 2.86E-03 NA 2.86E-03 

514 NA 9.57E-02 NA 9.57E-02 

1,543 NA 7.62E-01 NA 7.62E-Ol 

NA 8.61E-01 NA 8.61E-01 

NA 8.61E-01 NA 8.61E-01 

The RAM Group 



• 
COCs 

PH-GRO 
PH-DRO 
PH.QRO 

TPH Total Risk 
Ml utll . .t. T1VE RISK 

NOleS. 
NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
· TPH: T otai petroleum hydrocarbon 

ORO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ug/lc8: Microgams per kilogam 

ug/L: Micrograms per liter 

September 2004 

Averar:e SoU 
Couc:. 

(Dt:lkg) 

-

-

• Table4F-10(b) 

Calculation of Individual ExttSS Lifetime Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Future Coustructlou Worker 

Sub-area 3F: Relalued Area, Boeillt: Trart 1, S~ Louis, Missouri 

Attldentallupiou of 
Outdoor lubalaliou of Dermal Contact with ·outdoor lubalalion or 

Dermal Contact with SoU 
SoU 

Vapors and Particulates Averar:eGW Groundwater Vapors from Groundwater 
from SoU ConC. (ut:fL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - - - soo NA NA NA 2.74&05 

514 NA NA NA 9.07&04 

- - - - - 1,543 NA NA NA 7.22E~3 

NA NA NA NA NA NA NA NA NA 8.16E-03 

NA NA NA NA NA NA NA NA NA 8.16E-G3 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 2.74&05 

NA 9.07&04 

NA 7.22&03 

NA 8.16E-03 
NA 8.16E-G3 

The RAM Group 
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September 2004 

• 
Table <CG-18(a) 

Calaolalinel'bdl1'idal Euess Ufellme Caaca" Risk (IELCR) IUid Hazard Qmodtlll (IIQ) reu Coanlll OHI12 Nn-resJclollaJ Wedw" 

S.b-area 3G: ·~laJ.d Area, Beolac Tnc:t I, SL Luis, Miss..t 

COCs 

1.2.4-Trimetbvlbcnzme 

IJ.S·Trimetb~ 

IA<>aooe 

lleuuoe 

iEibvlbcnzcnc 
O,,.,..Xvlcne 

Mt!hvl ten-butvi ether 

Xvlcne 

1.-~sooroov~to~uenc 
rroluene 

~Totll 
o;;;-llks Tebl Risk 
Wi..h.ics > nC610 nC8 O'X1006l 

IAiiobolic!l > nCSIO nCIO O'XI006) 

Aromatics> nC8 to nCIO O'XI006) 
m-GRO 

IAJiohaics > nCI010 nCI2 O'XJ006) 

Wiobaics > nCI210 nCI6 O'XI006l 

Wiohaics > nCI6 to nC21 O'X 10061 

. Aromatics> nCIO to nCI2 (TXI006) 

Aromatics> nCI2 10 nCI6 (TXI006) 

Aromllics>nCI610nC2l (TXI006) 

irPH-DRO 

Alioltaics> nC2J 1A>nC3SO'XJ006) 

Aromatics> Dol "'nC3S O'XI006l 
TPH..ORO 

mTebllllsk 
rcm.fULATIVE RISK 

Noles. 
NA: Not availoble 
-: Risk evaluaioo W1S not perfonned. 
In: Hazard index 
TPH: Total pctto!eum hydrocad>on 

ORO: Diesel ran&e ~mic 
GRO: Gasoline range ~anic 
ORO: Oil range <nzanic 
ugJq: Micrognoms per kilognm 
"8fL: Micmgnrms per liter 

Aftrllt;e S.0 
bdMr lalaalaliu ... 

Vapers-S.llswface c. ... s.o 
(adJW IELCR HQ 

840 NA 2.72E-06 

326 NA 6.74E-06 

820 NA 5.3SE-07 

S48 1.93E.Q9 1.10~ 

1,010 NA 2.48&07 
2,650 NA 2.SIE-06 

318 6.51E-12 6.11E.o8 
478 NA 3.69&07 

1,490 NA 1.51E.o8 

416 NA 6.09E.o8 
5,700 NA 6.84E.()6 · 

3.SSO NA 9.79&07 
1.94&-tf 1.31&84 

.uso NA U4&e6 

85751 NA 5.10&e6 

IA7UOO NA %.17&e6 
NA U1&e6 

NA 1.48&84 

bdMrlllllalaliuel' 
Annt;eGW s....r StaefHQ 
en.. (ac/L) 

Vapen- G ........ ...,l2r 
IELCR (Ill) 

IELCR HQ 

5.5 NA 3.5SE-OS NA 3.82E-OS 

NA 6.74£.06 

NA 5.3SE-07 

484 5.8~ 5.82&03 6.02&08 5.93E.03 

NA 2.48&07 

NA 2.SIE-06 
6.S7E-12 . 6.11E.o8 

NA 3.69&07 

NA 1.51E.o8 

NA 6.09E.o8 

NA 6.84E-06 

NA 9.79&07 

S.JZE.el 5JI6E.I3 um.ea $-"E-el 

1,680 NA 9.22£.04 NA 9.22~ 

1,680 · NA 2.71E.o2 NA 2.7JE.o2 

1,680 NA 8.17~ NA 8.17E-04 

5,148 NA l.II8U% .NA lJI8E.Q 

222 NA 5.38E.o3 NA 5.38E.o3 

889 NA 9.32E.o2 NA 9.32E.o2 

222 NA 2.20E.()J NA 2.20E.()J 

222 NA 3.11E-OS NA 3.17E-OS 

222 NA 1.21E.OS NA 1.21E-OS 

222 NA 3.12E-06 NA 3.J2E.()6 

%,180 NA J.18U1 NA 3.18£.01 

2,432 NA 2.4DE+OO NA 2.40E+OO 

608 NA 9.S9E.o7 NA 9.S9E.o7 

3,148 NA %ME+N NA .2M£+t0 

NA %.7~ .NA %.7!Eitll 

5.82UI 2."E+t0 ,.12£.08 %.70..00 

• 
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• 
COCs 

1,2,4-Trimelhvlbenzeae 
1,3,5-Trimelhylbenzeae 
Acetone 
~nzeae 

~ylbenzeae 
ln,p-Xyleae 

Methyl ten-butyl ether 
Naphthalene 
0-Xyleae 

p-)SOPrQPyltolueae 
oluene 

Xvlenes. Tolal 
OIPDics Total Risk 
IAJiphalics > oC6to nC8 (TX1006) 
!Aiiphalics > oC8 to nCIO (TXI006) 
!Aromatics> nCB to nCIO ITXI006) 
~H.,GRO 
IAtipbalics > nCIO to nCI2 ITXI006) 
Alipbatics > oCI2to nCI6 (TXI006) 
Alipbalics > oCI6to nC21 (TXI006) 
IAromalics > nCIO to nCI2 (TX1006} 
Mc>malics > nC12to nCI6 (TXI006) 
ArOmatics> nCI6to nC21 (TXI006) 
TPH·DRO 
Aliphatics > nC21 to nOS (TXI006) 
Aromatics> oC21to nOS (TXI006) 
frpU-ORO 
[!>u Total Risk 
nJMIII..A TIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Diesel ranjle organic 
GRO: Gasoline range organic 

ORO: Oil range organic 
uglkg: Micrograms per kilogr.un 
ug/L: Microgriuns per lirer 

September 2004 

Ave~ SoU 
Coac. 

(ug/kd 

840 
326 
820 
S48 

1,010 
2,650 
378 
478 

1,490 
416 

5,700 
3.SSO 

-
-
-

3,280 

-
-
-
-
-
-

85750 

-
-

IA70000 

• Table 4G-IO(b) 
Calculation of ladivldual Excess Ufetlme Caac:er Risk (IELCR) aad Hazard Quotieat (HQ) Cor a Future 9Jastruction Worker 

Sub-area 3G: Retaiaed Area,~ Tract 1, SL Louis, Missouri 

Acxldental ·~nor 
Outdoor Iahalatlon or Dermal Contact wltb Outdoor Inhalation of Dermal Contact wiih SoU 

SoU 
Vapors aad Particulates Ave~GW Grouadwater Vapors from Grouadwate1 

from SoU Coae (IJI:/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ . IELCR HQ 
NA 5.86&06 NA 6.SIE-06 NA 1.24E-04. 5.S NA NA NA 5.236-(17 
NA 2.28&06 NA 2.S3E-06 NA 1.22E-04 
NA 2.86&06 NA 3.02&06 NA 7.10&06 - - - - -

7.91E-11 6.37E.05 8.79E-II 7.076-(15 4.49E-IO 638E-04 484 932E-()8 7.SOE-02 3.81E-11 5.41E.OS 
NA 3.S2E-06 NA 3.60&06 NA 3.15E-06 
NA 1.54&06 NA 5.136-(17 NA 2.SOE-()5 

6.21E-12 1.536-(17 6.90E-12 1.706-(17 2.39E-12 5.566-(17 -
NA 8.33&06 NA 9.25&06 NA 4.866-(15 
NA 8.666-(17 NA 2.896-(17 · NA 1.46E-06 
NA 4.84&06 NA 1.61E.Q6 NA 1.84E-06 
NA 9.94E-07 NA 1.10E.05 NA 6.26E.OS 
NA 6.196-(17 NA 6.336-(17 NA 1.416-(15 

8.53&-11 9.55E-t5 9..48&-11 1.10E-04 4.51&-18 l.OSE-03 9.32&-08 7.50&-82 3.81&-11 5.46&05 
- - - - - - 1,680 NA NA NA 8.1SE-06 

- - - - - 1,680 NA NA NA 2.S7E-04 
- - 1,680 NA NA NA I.OIE.OS 

NA NA NA 1.49&-85 NA 1.93&-05 5,040 NA NA NA 2.76E-04 
- - - - 222 NA NA · NA S.IOE-(JS 

- - - - - ....;. 889 NA NA NA 8.83E.Q4 

- - - - - - 222 NA NA NA 2.08E.03 
- - - - - - 222 NA NA NA 6.18E.07 

- - - - - - 222 NA 
' 

NA NA 4.326-(17 

- - - - - - 222 NA NA NA 3.44E.07 
NA 1.89E-04 NA S.7SE-04 NA 1.6SE-04 l,OOO NA NA · NA 3.02&-83 

- - - - - - 2,432 NA NA NA 2.286-(12 
608 NA NA NA 7.996-(17 

NA 3.75E-03 NA 9.64&-03 NA 3.04E-04 3.140 NA NA NA 2.28&-02 
NA J.!IJE-03 NA 1.82&-02 NA 4.87&04 NA NA NA 2.61&-02 

8.53&-11 4.03&-03 9.48&-11 1.03&-02 4.51&-10 1.54&-03 9.32&-08 7.50&-02 3.81&-11 2.61&-02 

• 
Sum of SumoCHQ 
IELCR (HI) 

NA· 1.37E-04 
NA 1.26E-04 

NA l30E-OS 

9.38E-08 7.S8E-02 
NA 1.036-(15 
NA 2.716-(15 

I.S5E-11 8.79E-07 
NA 6.616-(15 
NA 2.61&06 
NA 8.30&06 
NA 7.476-(15 
NA 1.546-(15 

938&-08 7.63&-82 
NA 8.7SE-06 
NA 2.S7E-04 
NA 1.016-()S 
NA 3.10E-04 
NA 5.106-(15 
NA 8.83E-04 
NA 2.086-(13 
NA 6.186-(17 
NA 4.32E-()7 

NA 3.446-(17 
NA 3.94&-03 
NA 2.286-(12 
NA 7.99E-07 
NA 3.64&-02 
NA 4.07&-02 

938&-08 1.17&-01 
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Table 48-lO(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 38: Retained Area, Boeing Tract 1, St. Louis, Missouri 

COCs 

~H-GRO 
TPH-DRO 

TPH-ORO 

TPH Total Risk 

Arsenic 

Manganese 

M:etals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
--: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oif range organic 
~glkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average Soil 
Cone. 

(uglkg). 

---
---
---

--
--

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

-- --
--- ---
--- --. 
NA NA 

-- --
--- ---
NA NA 

NA NA 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Cone. (ugiL) IELCR (HI) 

IELCR HQ 

275 NA 6.42E-04 NA 6.42E-04 

2,520 NA 5.74E-01 NA 5.74E-01 

213 NA 1.29E-Ol · NA 1.29E-01 

NA 7.04E-Ol NA ·7.04E-Ol 

80 NA NA . NA NA 

8,860 NA NA NA NA 

NA NA NA NA 

NA 7.04E-01 NA 7~04E-01 

• 
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• 
COCs 

!Acetone 
!Methyl ethyl ketoae (MEK) 

!Methylene chloride 

lxvtencs. total 

10~ Total Risk 

tri'H-GRO 
tmf-DRO. 

rrPH-ORO 
tn'H Total Risk 

~Arsenic I 
!Man~ I 
!Metals Total Risk 
MIMilT. TlVERISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
TPH: Total petroleum hydrocaJbon 

ORO: Diesel range orpnic 
GRO: Gasoline range orpnic 
ORO: Oil range orpnic 

ugllcg: Micrograms per Jcilogram 

ug/L: Micrograms per liter 

September 2004 

Ave~ SoU 
Coac. 

(~ 

21 
8.8 
4.5 
6.0 

375 
36,120 
3 159 

-
-

• Table 4H-10(b) 

Calculatlou or ladividual Excess Ufetime Can<:er Risk (JELCR) aad Hazard Quotient (IIQ) for a Future Coastructlou Worker 

Sub-area 38: Retained Area, Boeing Tract 1, St. Louis, Missouri 

AcddeutaJ ~or 
Ouldoor lllhalatloa or Dermal Coatact with Outdoor lahalatloa or 

Dermal Coutact with SoU SoU 
Vapors aad Particulates Ave~GW Grouadwater Vapors from Groundwater 

from SoU Coac. (ug/L) 

IELCR BQ IELcR BQ IELCR BQ IELCR BQ lELCR BQ 

NA 132E-08 NA 7.73E-08 NA 1.82E-07 - - - - -
NA 5.11£.09 NA 5.68£.09 NA 1.98E-08 - -

1.68B-13 2.62E-08 1.87B-13 2.91E-08 2.80B-13 1.39E-08 - - - - -
NA 1.04£.09 NA 1.06£.09 NA 2.37E-08 - - - - -

1.68&-13 1.06E-e7 1.87&-13 1.13E-07 2.80&-13 2.39E-07 NA NA NA NA 

NA NA NA 1.70B-06 NA 2.21B-06 275 NA NA NA 4.98B-06 

NA 7.97E-05 NA 2.42B-04 NA 6.93E-05 2,520 NA NA NA 4.41E-03 

NA 8.05B-06 NA 2.07E-05 NA 6.52B-07 213 NA NA NA 9.89B-04 

NA 8.77E-OS NA 2.6SE-04 NA 7.llE-4S NA NA NA 5.41E-43 

- - - - - 80 NA NA NA NA 

- - - - - - 8,860 NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

1.68&-13 8.78E-4S 1.117&-13 2.6SE-04 2.80&-13 7.24E-4S NA NA NA S.41E-43 

• 
Sum or SumofHQ 

IELCR (Ill) 

NA 3.32E-07 

NA 3.06E-08 

6.35E-13 6.91&08 

NA 2.58E-08 

6.35£..13 4.58E-07 

NA 8.90B-06 

NA 4.81E-03 

NA 1.02!;:03 

NA 5.83&-83 

NA NA 

NA NA 

NA NA 

6.35£..13 S.83E-43 
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ATTACHMENT 4-A 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake, etc.)? 

2. 

Yes, the adjacent Area 9 to the east is .Zocated above a portion of Coldwater Creek that 
flows through an enclosed culvert. However, Area 3 is up cross gradient about 550 feet 
southwest from the portion of Coldwater Creek that enters an open culvert and continues 
to flow north. 

\ 

Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4 . Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, "there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or niore environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a V2 
mile radius of the site? 

No . 
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ATTACHMENT 4-B 

ECOLOGICAL RISK ASSESSMENT- AREA 3 RETAINED AREA 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated· with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east below a portion of the adjacent Area 9 in an 
enclosed culvert, and flows norih into an open culvert about 550 feet northeast of Area 3. 

1. . Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 700 feet from the creek; 
therefore, impact to the creek from Area 3 is unlikely . 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be le~ched from or be transported by erosion of surface soils? 

No . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

Sa. Are contaminants present on the site-volatile? 

Yes. 

Sb. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

. . 
No, the site is entirely paved, and the impact is not in the surficial soil . 

· Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in &ubsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

September 2004/ Area 3 4-B-2 The RAM Group 



• 

• 

• 

7a . Are there Karsitic features on or within a Vz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological-receptors via transport through a Karst system? 

No . 
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5.1 INTRODUCTION 

SECTION5.0 
AREA 4: POWER PLANT 

The Power Plant, also referred to as Area 4, is located in the southeastern portion of the Facility, 
adjacent and south ofNorfolk and Western Railroad Company railroad tracks and Banshee Road. 
Area 4 is bounded by Area 3 on the west and south, and by Area 9 on the east (see Figure 5-1). 
This section describes the constituents in this Area, the exposure model, the evaluation of the 
current and future risk to human health and the environment, and conclusions based on the results 
of the risk evaluation. 

5.2 DESCRIPTION OF AREA 

The Power Plant is an area approximately 400 feet long by 300 feet wide. Within this Area, there 
are two main buildings and a parking lot. 

5.2.1 Potential Sources within Area 

The following three SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 10: Current 375-gaHon Waste Oil AST; 
• SWMU 11: Former 1,000-gallon Waste Oil UST; and 
• SWMU 28: Leaking Transformer. 

Three USTs (see Table 5-1) has been identified in this Area, ranging in size from 1,000 gallons to 
20,000 gallons. The contents of the USTs have been fuel oil and waste oil. The 20,000-gallon 
fuel oil UST (B39) is the only UST currently active in this Area. 

Hence, within this Area, we anticipate constituents of concern to be petroleum hydrocarbons, 
metals, and PCBs. 

5.2.2 Soil Stratigraphy within Area 

There are five soil borings within this Area, see Table 5-2 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay, silty clay, and clayey 
silt from approximately 2 feet bgs to 24 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 24 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is at approximately 80 feet bgs (which consists oflimestone). No karst 
features have been identified in this Area. To evaluate the risk to indoor inhalation, a source 
average depth of3 feet (91 em) was used (See Table 1-9). 

5.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone is to the east (see Figure 5-2) towards Coldwater Creek, which is located about 175 
feet east o( this Area below the surface in an enclosed culvert. Based on the soil boring logs, 
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shallow groundwater appears to be present at about 9 feet bgs. To evaluate the risk to indoor 

inhalation, an average depth to groundwater of9 feet (365 em) was used (See Table 1-13). 

5.3 LANDUSE 

5.3.1 Current Land Use 

The Area is owned by Boeing and is being used as a power plant. Building 5 has a basement with 

18-foot ceilings. Boeing intends to retain ownership of this Area. 

5.3.2 Future Land Use 

This Area is anticipated to remain in use as a power plant. When and if the power plant is 

decommissioned, the future land use could change and risk could be re-evaluated at that point in 

time. 

5.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Five soil borings have been sampled within this Area since 1998 resulting in seven 

individual soil samples. 
• Two soil borings were completed as piezometers in this Area and have been sampled 

for groundwater up to two times for selected constituents during July 2003. 

• Due to the lack of data in Area 4, it· was decided to incorporate data from six additional 
sample locations from Area 3H that are located along the eastern boundary of Area 3H 

adjacent to Area 4. The additional samples were obtained in November 2002 and July 

2003 from the following locations: 
o Soil- B4El-14, B4E2D-10, and B4E3-18 
o Groundwater- B4EIW, B4E3W and duplicate, and B5MW-22W 

5.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

5.5.1 Soil 

Since 1998 to date, seven soil samples have been collected within Area 4 during two 

investigations. Also, three samples collected in November 2002 and July 2003 from Area 3H 

along the boundary with Area 4 were used. These were B4El-14, B4E2D-10, B4E3-18. These 

samples have been analyzed for a comprehensive list of constituents that included VOCs, 
SVOCs, P AHs, PCBs, TPH, and metals. Typical laboratory methods that were used include SW 
846 Methods 6010, 7060, 7421, 7471, 7740, 8081, 8240, 8260, 8270, 8310, OA1, and OA2. 

Appendix E-1 includes a comprehensive table of the laboratory data for constituents detected at 
least once in soil samples from Area 4. The Area 3H samples are included in Appendix D-1. 

Table 5-3 presents a listing of the soil samples used in the risk calculations. Evaluation of the 

data on Tables 5-4(a), 5-4(b), 5-4(c), and 5-4( d) indicated that the following 29 constituents were 

detected in at least one soil sample: 
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METALS ORGANICS 

Arsenic Lead Acetone Benzo(g,h,i)perylene 

Barium Mercury Methylene chloride Benzo(k)fluoranthene 

Beryllium Nickel Methyl ethyl ketone Chrysene 

Cadmium Selenium Toluene Dibenzo(a,h)anthracene 

Chromium Zinc Xylenes, total Fluoranthene 

Copper Anthracene lndeno(l,2,3-cd)pyrene 

Benzo(a)anthracene Phenanthrene 
Benzo(a)pyrene P_yrene 

Benzo(b )fluoranthene TPH 

The soil data was further evaluated for potential exposures to the non-residential worker and 

construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 

table. The data for soil samples collected at or above a depth of 9 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 

from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 

mercury, nickel, and zinc. Based on this elimination, the following 18 constituents were 

considered further: 

METALS ORGANICS 
Arsenic Acetone Benzo(g,h,i)perylene 

Selenium Methylene chloride Benzo(k)fluoranthene 
Methyl ethyl ketone Chrysene 

Toluene Dibenzo(a,h)anthracene 

Anthracene Fluoranthene 

Benzo(a)anthracene lndeno(l,2,3-cd}Qyrene 
Benzo(a)pyrene Phenanthrene 

Benzo(b )fluoranthene Pyrene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil exposures to the non-residential worker .. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels . 

Metals whose maximum concentrations did not exceed the background levels were eliminated 

from further consideration and included barium, beryllium, cadmium, chromium, copper, lead, 
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mercury, nickel, and zinc. Based on this elimination, the following 20 constituents were 

considered further: 

METALS ORGANICS 
Arsenic Acetone Benzo(g,h,i)perylene 

Selenium Methylene cloride Benzo(k)fluoranthene 
Methyl ethyl ketone Chrysene 

Toluene :Oibenzo(a,h)anthracene 
Xylenes, total Fluoranthene 
Anthracene Indeno(1 ,2,3-cd)pyrene 

Benzo(a)anthracene Phenanthrene 
Benzo(a)pyrene Pyrene 

Benzo(b )fluoranthene TPH 

Based on this evaluation, the coristituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

5.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, SVOCs including P AHs, 
PCBs, TPH, and metals using laboratory analysis SW 846 Methods 6010, 7470, 8081, 8260, 
8270, OAl, and OA2. Appendix E-2 includes a comprehensive list of the analYtical data for 
constituents detected at least once in groundwater samples for Area 4. Five additional samples 
including one duplicate collected in November 2002 and July 2003 from Area 3H along the 
boundary with Area 4 were used. Appendix D-2 provides comprehensive data for the Area 3H 
samples B4E1W, B4E3W, and B5MW-22W. Table 5-5 presents a listing of the groundwater 
samples used in the risk calculations. 

Evaluation of the data on Tables 5-6(a), 5-6(b), 5-6( c), and 5-6( d) indicated that the following 29 
constituents were detected in at least one groundwater sample: 

METALS ORGANICS/TPH 
Arsenic 1,2-Dichlorobenzene Carbazole 
Barium Acetone Chrysene 

Chromium Carbon Disulfide Dibenzofuran 
Copper Methylene Chloride Diethylphthalate 
Lead Naphthalene Di-n-butylphthalate 

Manganese Toluene Fluoranthene 
Mercury Acenaphthene Fluorene 
Nickel Anthracene Phenanthrene 
Zinc Benzoja)anthracene Pyrene 

Benzo(b )fluoranthene TPH(2 types) 

Acetone was not considered further since it was the only VOC detected in the specific sample. 
The maximum detected concentration for each constituent was compared with various screening 
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criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. These included 1,2-dichlorobenzene, 
carbon disulfide, methylene chloride, naphthalene, toluene, acenaphthene, anthracene, chrysene, 
dibenzofuran, diethylphthalate, di-n-butylphthalate, fluoranthene, fluorene, phenanthrene, pyrene, 
barium, chromium, copper, mercury, nickel, and zinc. As discussed in Section 1.9.11, lead was 
also eliminated. The remaining six constituents are presented in the table below: 

METALS ORGANICS/TPH 
Arsenic Benzo(a)anthracene J Carbazole 

Manganese Benzo(b )fluoranthene I TPH (2 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for groundwater. 

5.6 FREE PRODUCT 

No free product has been observed within this Area. 

5.7 EXPOSURE MODEL 

5.7.1 Current Conditions 

This Area is comprised of the power plant buildings and parking lots. Hence, the receptors under 
current conditions would be the non-residential worker and a visitor/maintenance worker to the 
Area. As the exposure duration for the visitor/maintenance worker is small relative to the on-site 
non-residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker. 

Exhibit 5-1 presents the EM for the current non-residential worker. 

EXIUBIT 5-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dennal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion o 
surficial soil is unlikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in this 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c Vapors from groundwater may migrate into the 
Groundwater buildings; hence, this pathway is complete. 

Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 
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Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 5-2 presents the EM for the construction worker. 

EXIDBIT 5-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, ingestion is possible . 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathw~y is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c Vapors from groundwater may migrate 
Groundwater upwards through the unsaturated zone and 

into the ambient air. Hence, this pathway is 
complete. 

~otes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

5.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
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likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 5-7(a), 5-7(b), and 5-8 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None ofthe constituents exceeded a ratio of 10. 

5.9 CALCULATION OF RISK 

Tables 5-9(a) and 5-9(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and Ill) risks for: 

• EachCOC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

5.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 5-9(a), the cumulative IELCR is 2.17 x 10"10
, which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10-5

, clearly the 
risk for each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9(a) the cumulative Ill for all COCs and all routes of exposure is 0.47, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1, the 
HQ for each COC and each route of exposure, and hence each target organ would be less than 1. 0 
- the regulatory acceptable level. · · 

5.9.2 Construction Worker 

_Carcinogenic Risk: 

As indicated in Table 5-9(b), the cumulative IELCR is 2.6 x 10-6 that is below the regulatory 
acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5, clearly the risk for 
each COC and routes of exposure is less than 1 x 1 o-5 

- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 5-9(b), the cumulative m is 0.014, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 
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5.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 4 is located 
approximately 175 feet west of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 200 feet southwest of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 4 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of impacts in Area 4, it is not likely 
that migration of impacts from Area 4 to Coldwater Creek will occur. The Tier 1 e.cological 
screening checklists have been completed for this Area, and are presented as Attachment 5-A and 
Attachment 5-B. These checklists identified no potential ecological receptors or issues. 

5.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the non­
residential worker and the construction worker are below the acceptable target risks . 
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B38 
B39 
-B44 

September 2004 

• 
Table 5-1 

Sununary of Underground Storage Tanks (USTs) Present Historically within Area 4: Power Plant 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents 
(Gallons) 

Construction Material Year Installed Status 

Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Closed 
Bldg. 6 (Boeing) 20,000 Fuel Oil Coated Double Wall Steel 1989 Active 

Bldg. 6 (Boeing) 1,000 Waste Oil Single Wall Steel 1970 Removed 1988 

• 
Conunents 

In Place 

Excavated 
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December 2003 

Table 5-2 
So.itBoring Information for Area 4: Power Plant 

Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled 

BSEl 7/24/2003 
BSE2 7/24/2003 

SlOB I 2/3/1998 

SlOB2 2/3/1998 
SlOB4 2/3/1998 
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Table 5-3 

Soil Samples Used in Average Concentration Calculations in Area 4: Power Plant 

4 
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Table 5-4(a) 
Soil Constituents Average Concentrations for VOCs in 

Area 4: Power Plant 

r;:::::;::;:;:;;:;:::;:;:;;:;:::;::.:.::::=.:;:;:;;:;:::;:;:;;:;:::~E9.:;Tract l~S~t.~~~~~~~~ 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 

22.33 6.3 3.27 4.96 4.23 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

VOCs ·Volatile Organic Compounds 

NA ·Not Analyzed 

~:m~~:m§i~:W.~I!~~~®.~:a~::m:li~mlli\MI~::Itt:I::::::~:~:II:: 
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September 2004 

Table 5-4(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 4: Power Plant Construction Worker 

~~~~~S~t§§~~§.§~~~ 

Notes: 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

uglk.g - micrograms per kilogram 

TPH- Total petroleum hydrocarbon 

ORO - Diesel range organic 

GRO - Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

MACTEC 



• 

September 2004 

Average 
Only Samples With 
Metals Detections 

Notes: 

ug/kg - micrograms per kilogram 

• 

7,508 156,500 511 

Groundwater table is at a depth of 9 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

1 of 2 

• 

48 9,650 

MACTEC 
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Table 5-4( c) 

Soil Constituents Average Concentrations for Metals in Area 4: Power Plant Construction Worker 
~u~·~ .... Tract · St. Missouri 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

7,508 156,500 511 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 fuet bgs 

NA- Not Analyzed 

332 15,350 13,000 12,558 

2 of2 

48 9,650 1,262 33,300 

• 

MACTEC 
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Table 5-4( d) 

Soil Constituents Average Concentrations for PAHs in Area 4: Power Plant 

Non-Residential Worker and Construction Worker 

::;:;:::;:;:;;~~~~~~S?.t. ===--::c 

Average Concentration­
Only Samples With 

P AH Detections 

Notes: 

ug/kg - micrograms per kilogram 

2.98 5.09 7.51 

Groundwater table is at a depth of9 feet below ground surface (bgs) for area 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA- Not Analyzed 

September 2004 

28.30 13.46. 2.77 7.12 34.87 10.72 

• 

5.87 24.34 20.54 

MACTEC 



• • • 
Table 5-5 
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September 2004 MACTEC 
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Table 5-6(a) 
Groundwater Constituents Average Concentrations 

for VOCs in Area 4: Power Plant 
Tract 1 St. 

~~~ 55§¥¥§.~~FF:FmF:ffiFF~ 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

ug/1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

3.8 

r~W::!mm.:~m~i~Biilml:m:l:~;mt:i!i!i!i!i:!II:i: 

4.0 8.0 4.6 2.5 

MACTEC 
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Table 5-6(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Area 4: Power Plant 

Notes: 

ugll- micrograms per liter 

TPH • Total petroleum hydrocarbon 

DRO • Diesel range organic 

ORO • Gasoline range organic 

ORO • Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 

September 2004 

Tract St. smmmfiffimffiBf&@Wffi:ili: 

MACTEC 
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Average Concentration­
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

September 2004 

Table 5:-6(c) 
Groundwater Constituents Average Concentrations for 

Metals in Area 4: Power Plant 
St. 

47.50 990 8.25 9.50 33.50 4,863.5 0.30 14 234 

MACTEC 
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Table 5-6( d) 

Groundwater Constituents Average Concentrations for PAHs in Area 4: Power Plant 

Average Concentration-
Only Samples With 5.59 

P AH Detections 

Notes: 

ug/1· micrograms per liter 

P AH - Polynuclear aromatic hydrocarbon 

NA- Not Analyzed 

Bold indicates a detection 

5.27 5.51 

Tract St. Missouri 

5.37 6.37 5.84 4.34 3.62 5.14 9.61 4.87 

• 

9.61 7.61 

MACTEC 
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Notes: 

uglkg - microgmms per kilognun 

DRO - Diesei111Ilge organic 

GRO - Gasoline 111Ilge organic 

• • 

ORO- Oii111Ilge organic N/A- Not applicable 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND - Not detected 

MACTEC 
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September 2004 

Notes: 

uglkg - micrograms per kilogram 

DRO - Diesel range organic 

GRO - Gasoline range organic 

• • 

ORO- Oil range organic N/A- Not applicable 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND -Not detected 

MACTEC 
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Notes: 

ugiL - microgmms per liter 

DRO - Diesel range organic 

GRO - Gasoline range organic 

• • Table 5-8 

ORO- Oil range organic N/A- Not applicable 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND - Not detected 

MACTEC 
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Table S-9(a) 

Calculation of Individual Excess Lifetime Cancer Rlsk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker . 

Area 4: Power Plant, Boeing Tract 1, St. Louis, Missouri · 

Average Soil 

COCs Cone. 

(uglkg) 

Acetone 23 

~ethyl ethyl ketone (MEK) 5.1 

!Methylene chloride 2.7 

Toluene 2.8 

Anthrathcne 3.0 

Bcnzo(a)anthracene 5.1 

Bcnzo(a)pyrcne 7.5 

uoranthcne 28 

Ren7nl a h i)pcry)cne 13 

uoranthcne 2.8 

~luyscne 7.1 

~l>cnzo(a,h)anthracene 35 

Fluoranthcne 11 

lndcno(l,2,3-cdl!Jvrcne 5.9 

Phenanthrene 24 

Pyrcne 21 

Carbazole -
Organics Total Rlsk 

TPH-GRO -
TPH-DRO -
TPH-ORO -
TI'H Total Rlsk 

Arsenic 7,508 

Manganese -
Selenium 1,262 

Metals Total Rlsk 
r'UMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
TPH: Total petroleum hydrocaxbon 
GRO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 
NA l.40E-08 

NA 5.96E-10 

8.90E-13 1.76E-09 

NA 3.15E-09 

NA 3.49E-13 

2.93E-16 NA 

l.32E-15 NA 

9.22E-16 NA 

NA l.44E-13 

2.98E-18 NA 

7.13E-18 NA 

l.llE-15 NA 

NA 1.93E-l3 

2.29E-17 NA 

NA 1.43E-11 

NA 5.04E-13 

- -
8.93E-13 1.96E-08 

- -
- -
- -

NA NA 

NA NA 

- -
NA NA 

NA NA 

8.93E-13 1.96E-08 

Indoor Inhalation of 
AverageGW 

Vapors from Groundwater 
Cone. (ug/L) 

IELCR HQ 
- - -
- - -
- - -
- - -
- - -
5.5 7.98E-ll 7.98E-06 

- - -
5.4 1.35E-10 1.3SE-05 

- - -
- - -
- - -
- - -
- - -
- - -
6.4 1.78E-12 1.78E-07 

2.16E-10 2.16E-OS 

388 NA 2.41E-03 

1,683 NA 3.40E-Ol 

238 NA 1.28E-Ol 

NA 4.70E-01 

48 NA NA 

4,864 NA NA 

- - -
NA NA 

2.16E-10 4.70E-Ol 

Sum of SumofHQ 
IELCR (Ill) 

NA 1.40E-08 

NA 5.96E-10 

8.90E-13 l.76E-09 

NA 3.15E-09 

NA 3.49E-13 

7.98E-ll 7.98E-06 

l.32E-15 NA 

1.3SE-10 1.35E-05 

NA 1.44E-13 

2.98E-18 NA 

7.13E-18 NA 

l.llE-15 NA 

NA 1.93E-l3 

2.29E-l7 NA 

NA 1.43E-11 

NA 5.04E-13 

1.78E-12 1.78E-07 

2.17E-10 2.17E-OS 

NA 2.41E-03 

NA 3.40E-Ol 

NA 1.28E-Ol 

NA 4.70E-Ol 

NA NA 

NA NA 

NA NA 

NA NA 

2.17E-10 4.70E-Ol 

• 

The RAM Group 
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COCs 

Acetone 
Methyl ethyl ketone (MEK) 

Methylene chloride 

Toluene 
Xylenes, total 

Anthracene 

Bcnzo(a)anthraccne 

Bcnzo(a)pyrcne 
Benzo(b )fluoranthcne 
Bcnzo(g,h,i)perylcnc 
Bcnzo(k)fluoranthcne 
Cluysene 
Dibcnzo(a,h)anthraccnc 

Fluoranthcnc 
Indcno(l,2,3-<:d)pyrcne 
Phenanthrene 

Pvrene 
Carbazole 
01'Jlanlcs Total Risk 

TPH-GRO . I 
TPH-DRO 
TPH-ORO 
TPH Total Risk 
Arsenic 
Manganese 

Selenium 
Metals Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 
ID: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
ORO: Diesel range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ugll..: Micrograms per liter 

September 2004 

I 
I 

I 
I 
I 

Average Soil 
Cone. 

(uglkg) 

22 
6.3 

3.3 
5.0 
4.2 

3.0 

5.1 

7.5 
28 
13 
2.8 
7.1 

35 

II 
5.9 
24 
21 

-

375 
36,120 
3,159 

7,508 

-
1,262 

• 
Table 5-!l(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Futue Construction Worker 
Area 4: Power Plant, Boeing Tract 1, St. Louis, Missouri 

Acddental Ingestion of 
Outdoor Inhalation of 

Dennal Contact with Outdoor Inhalation of 
Dennal Contact with Soil Vapors and Particulates AverageGW 

Soil Groundwater Vapors from Groundwater 
from Soil Cone. (ug/L) 

mLCR HQ mLCR HQ ffiLCR HQ mLCR HQ ffiLCR HQ 

NA 7.79E-08 NA 8.22E-08 NA 1.93E-07 - - -- - -
NA 3.66E-09 NA 4.07E-09 NA 1.42E-08 - - - - -

1.22E-13 1.90E-08 1.36E-13 2.11E-08 2.04E-13 I.OIE-08 - - - - -
NA 8.65E-10 NA 9.61E-09 NA 5.45E-08 - - - -
NA 1.64E-10 NA 1.37E-09 NA 1.12E-08 - - - - -
NA 3.46E-09 NA 3.85E-09 NA 2.07E-10 - - - -

8.02E-12 NA 2.06E-11 NA 9.06E-14 NA 5.5 1.03E-06 NA 1.83E-12 NA 
1.18E-10 NA 2.58E-10 NA 6.92E-13 ·NA - - - - -
4.46E-11 NA 1.14E-10 NA 3.84E-13 NA 5.4 1.50E-06 NA 1.78E-12 NA 

NA 5.22E-07 NA 1.74E-07 NA 9.17E-10 - - - - -
4.37E-13 NA 1.12E-12 NA 2.24E-15 NA - - - - -
1.12E-13 NA 2.88E-13 NA 1.66E-15 NA - - - - -
5.49E-10 NA 1.41E-09 NA 1.63E-12 NA - - - - -

NA 3.11E-08 NA 5.19E-08 NA 8.14E-10 - - - - -
9.25E-12 NA 2.37E-ll NA 3.00E-14 NA - - - - -

NA 9.43E-07 NA 3.14E-07 NA 1.20E-08 - - - - -
NA 7.96E-08 NA 2.65E-07 NA 2.10E-09 - - - -
- - - - - - 6.4 NA NA 4.30E-14 NA 

7.30E-10 1.68E-06 1.83E-09 9.28E-07 3.04E-12 2.99E-07 2.S3E-06 NA 3.66E-12 NA 
NA NA NA 1.70E-06 NA 2.21E-06 388 NA NA NA 2.11E-05 

NA 7.97E-05 NA 2.42E-04 NA 6.93E-05 1,683 NA NA NA 2.95E-03 
NA 8.05E-06 NA 2.07E-05 NA 6.52E-07 238 NA NA NA 1.11E-03 
NA NA NA NA NA NA NA NA NA 4.08E-03 

1.87E-10 2.91E-05 5.92E-08 9.21E-03 9.85E-11 1.53E-06 48 NA NA NA NA 

- - - - - - 4,864 NA NA NA NA 
NA 2.93E-05 NA 9.78E-05 NA 2.70E-05 - - - - -

1.87E-10 S.84E-OS S.92E-08 9.31E-03 9.8SE-11 2.86E-OS NA NA NA NA 
9.17E-10 6.01E-OS 6.UE-08 9.31E-03 1.02E-10 2.89E-OS 2.53E-06 NA 3.66E-12 4.08E-03 

• 
Sum of SumofHQ 

ffiLCR (ID) 

NA 3.53E-07 
NA 2.19E-08 

4.62E-13 5.02E-08 

NA 6.50E-08 

NA 1.28E-08 

NA 7.52E-09 

1.03E-06 NA 
3.77E-10 NA 
1.50E-06 NA 

NA 6.96E-07 
1.56E-12 NA 
4.01E-13 NA 

1.96E-09 NA 

NA 8.39E-08 

3.30E-11 NA 
NA 1.27E-06 
NA 3.47E-07 

4.30E-14 NA 

2.54E-06 2.91E-06 

NA 2.50E-05 

NA 3.34E-03 
NA 1.14E-03 

NA 4.SOE-03 
5.95E-08 9.24E-03 

NA NA 
NA 1.54E-04 

S.9SE-08 9.40E-03 
2.60E-06 1.39E-02 

The RAM Group 
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1. 

ATTACHMENT 5-A 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, Area 4 is located approximately 175 feet west of the portion ofColdwater Creek that 
flows through an enclosed culvert, and about 400 feet southwest of the portion of 
Coldwater Creek that enters an open culvert and continues to flow north. · 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjac~nt to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is entirely paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius ofthe site? 

No . 

September 2004/ Area 4 The RAM Group 
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ATTACHMENT 5-B 

ECOLOGICAL RISK ASSESSMENT- AREA 4 POWER PLANT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the east of Area 4 in an enclosed culvert, and flows 
north into an open culvert at the north perimeter of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 200 feet from the creek, 
therefore impact i~ very unlikely. · 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 3 feet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is paved. 

September 2004/ Area 4 5-B-1 The RAM Group 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? · 

No, the site is paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved, and the impact is not in the surficial soil . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved, and the impact is not in the surficial soil. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface ofthe 
ground? 

Yes, constituents have been detected in soil samples from 3 to 7 foet bgs. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants.found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors v1a ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

September 2004/ Area 4 5-B-2 The RAM Group 
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7a . Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 4 5-B-3 The RAM Group 
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6.1 INTRODUCTION 

SECTION6.0 
AREAS: INDUSTRIAL WATER TREATMENT PLANT 

The Industrial Water Treatment Plant (IWTP), also referred to as Area 5, is located in the 
southeastern comer of the site, adjacent and south of Norfolk and Western Railroad Company 
railroad tracks and Banshee Road. Area 5 is bounded by Area 9 on the west and by the Airport 
runway on the south and ~ast (see Figure 6-1). 11ris section describes the constituents in this 
Area, the exposure model, the evaluation of the current and future risk to human health and the 
environment, and conclusions based on the results of the risk evaluation. 

6.2 DESCRIPTION OF AREA 

The IWTP is an area approximately 240 feet long by 250 feet wide at its longest dimensions. 
Within this Area, there is one building, aeration tanks, sludge settling and equalization tanks, a 
sludge holding tank, filter press, and a parking lot. 

6.2.1 Potential Sources within Area 

The following two SWMUs were identified in this Area during the RF A investigation (SAIC, 
1995): 

• SWMU 3: Wastewater Sludge Collection and Holding Tank (120,000-gallon capacity) 
-listed hazardous waste (F006 & F019 electroplating wastes); and 

• SWMU 21: IWTP Sludge Setting and Equalization Tanks S-1, S-2, S-3, S-4, E-1, E-2, 
and E-3. 

Hence, within this Area, we anticipate constituents of concern to be primarily metals. 

6.2.2 Soil Stratigraphy within Area 

There are seven soil borings within this Area, see Table 6-1 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay from approximately 2 
feet below ground surface (bgs) to 28 feet bgs. For additional details, refer· to the RFI 
(MACTEC, 2004). No borings deeper than 28 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is found in this Area at approximately 80 feet bgs (which consists of 
limestone). No karst features have been identified in this Area. To evaluate the risk to indoor 
inhalation, a source average depth of 10 feet (304.8 em) was used (see Table 1-9). 

6.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone in this Area may be to the west towards Coldwater Creek. Coldwater Creek is 
located about 300 feet to the west of this Area below the surface in an enclosed culvert; however, 
no groundwater elevation data is available in this Area to confirm the groundwater flow direction. 
Based on the soil boring logs, shallow groundwater appears to be present at about 12 to 13 feet 
bgs. To ~valuate the risk to indoor inhalation, an average depth to groundwater of 12 feet 
(365.76 em) was used (see Table 1-13). 
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6.3 LAND USE 

6.3.1 Current Land Use 

The Area is owned by Boeing and is being used as an IWTP. Boeing intends to retain ownership 
of this Area. 

6.3.2 Future Land Use 

This Area is anticipated to remain in use as an IWTP. 

6.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• One soil. boring completed as a piezometer exists in this Area and has been sampled 
once for groundwater during February 1998. 

• Seven soil borings have been sampled during two events in May 1994 and February 
1998 within this Area resulting in 15 individual soil samples. 

6.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

6.5.1 Soil 

From 1994 to date, 15 soil samples have been collected within Area 5 during two investigations. 
These samples have been analyzed for a comprehensive list of constituents that included VOCs, 
TPH, metals, and cyanide. Typical laboratory methods that were used include SW 846 Methods 
6010, 7060, 7421, 7471, 7740, 8240, 9010, OA1, and OA2. Appendix F-1 includes a 
comprehensive table of the laboratory data for constituents detected at least once in soil samples 
from Area 5. Table 6-2 presents a listing of soil samples that were used in the risk calculations. 
Evaluation of the data in Tables 6-3(a), 6-3(b), and 6-3(c) indicated that the following 13 
constituents were detected in at least one soil sample: 

METALS/INORGANICS ORGANICS 
Arsenic Nickel Acetone 
Barium Selenium TPH (2 tvoes} 

Cadmium Silver 
Chromium Zinc 

Lead Cyanide, total 
Mercury 

Acetone was eliminated from further consideration since it was the only VOC detected in the 
specific sample. Note as discussed in Section 1.9.11, lead was also eliminated. The data was 
further screened for potential exposures to the non-residential worker and construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected at or above a depth of 12 feet bgs are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/IN ORGANICS TPH 
Arsenic TPH (2 types) 
Mercury 
Nickel 

Selenium 
Cyanide, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, silver, and zinc. 
The following six constituents were considered further: 

METALS/INORGANICS TPH 
Arsenic Selenium TPH (2 types) 
Mercury Cyanide, total 
Nickel 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

6.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a list of constituents that included metals and cyanide using laboratory analysis SW 
846 Methods 6010, 7060, 7421, 7470, 7471, 7740, and 9010. Appendix F-2 includes a 
comprehensive list of the analytical data for constituents detected at least once in groundwater 
samples from Area 5. Table 6-4 presents a listing of groundwater saril.ples used in the risk 
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calculations. Evaluation of the data in Table 6-S(a) indicated that five constituents were detected 
in one groundwater sample: 

METALS 
Barium Mercury 

Chromium Selenium 
Lead 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideratipn and included barium, mercury, and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituent is shown in the table below: 

METALS 
Chromium 

Based on this evaluation, the constituent listed above was considered for quantitative risk 
evaluation for groundwater exposure. 

6.6 FREE PRODUCT 

Free product has not been observed within this Area. 

6. 7 EXPOSURE MODEL 

6.7.1 Current Conditions 

This Area is comprised of the IWTP building, aeration tanks, sludge settling and equalization 
tanks, a sludge holding tank, filter press1 and parking lots. Hence, the receptors under current 
conditions would be the non-residential worker and a visitor/maintenance worker to the Area. As 
the exposure duration for the visitor/maintenance worker is small relative to the on-site non­
residential worker, the risk from any soil or groundwater impact will not be quantitatively 
evaluated for the visitor/maintenance worker . 
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Exhibit 6-1 presents the EM for the current non-residential worker . 

EXIDBIT 6-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Surficial Soil NC The Area is mostly paved and covered with 
buildings and tanks; therefore, contact' with surficia1 
soil is unlikely. 

Ingestion of Surficial Soil NC The Area is mostly paved and covered with 
buildings and tanks; therefore, ingestion of surficial 
soil is unlikely. 

Indoor Inhalation of Vapors from c Volatile constituents were detected in soils in this 
Subsurface Soil Area; therefore, this pathway is complete. 

Indoor Inhalation of Vapors from c This pathway is complete; however, there is no 
Groundwater data available regarding volatile constituents. 

Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted .in bold indicate that these pathways are complete and will be quantitatively 
evaluated . 

6.7.2 Future Conditions 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated, as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; therefore, the potential 
future construction worker is a receptor. Exhibit 6-2 presents the EM for the construction worker . 

September 2004/ Area 5 6-5 The RAM Group · 



• 

• 

• 

· EXIUBIT 6-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER. 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than.20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered. the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and some 
Particulates from Soil of the constituents identified are volatile; 

therefore, this pathway is complete. 
I 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 to 13 feet bgs. Therefore, this pathway is 
considered complete. 

Outdoor Inhalation of Vapors from c This pathway is complete; however, there is no 
Groundwater data available regarding volatile constituents. 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

6.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to .be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the m.ean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 6-6(a), . 6-6(b), and 6-7 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. None ofthe constituents exceeded a ratio of 10. 

6.9 CALCULATION OF RISK 

Tables 6-8(a) and 6-8(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 
and HI) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
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• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

6.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 6-S(a), the cumulative IELCR for non-residential worker in Area 5 is not 
available. 

Non-carcinogenic Risk: 

As shown in Table 6-S(a), the cumulative Ill for all COCs and all routes of exposure is 0.00053, 
which is well below the regulatory acceptable level of 1. 0. Since the cumulative Ill is less than 1, 
the HQ for each COC and each route of exposure, and hence each target organ would be less than 
1.0- the regulatory acceptable level. 

6.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 6-8(b), the cumulative IELCR is 6.37 x 10"8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 10"5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table. 6-8(b), the cumulative HI is 0.013, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable 
k~. . 

6.10 ECOLOGICAL RISK 

The only potential ecologi9al receptor in the area is Coldwater Creek. Area 5 is located 
approximately 300 feet east of the portion of Coldwater Creek that flows through an enclosed 
culvert, and about 400 feet southeast of the portion of Coldwater Creek that enters an open 
culvert and continues to flow north. There are no known unpermitted conduits present that could 
carry impacts from Area 5 to Coldwater Creek. · Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations ofthe impacts in Area 5, it is not likely 
that migration of impacts from Area 5 to Coldwater Creek will occur. The Tier 1 ecological 
screening checklists have been ·completed for this Area, and are presented as attachni.ent 5-A and 
Attachment 5-B. These checklists identified no potential ecological receptors or issues. 

6.11 CONCLUSIONS 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 
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Table 6-1 
Soil Boring lilformation for Area 5: IWTP 

Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled 

DB-1 5/25/1994 

S21B1 2/2/1998 

S21B2 2/i/1998 

S21B3 2/2/1998 

S21B4 2/2/1998 

S21B5 2/2/1998 

S21B6 2/2/1998 

The RAM Group 
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Table6-2 

SoD Samples Used In Avera~e Concentration Calculations in Area 5: Industrial Water Treatment Plant 

Tract Missouri 

5 

No!D: 

:; -·-:.::- analyl:il typo DOl performed 

September 2004 
MACTEC 
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Table 6-J(a) 
Soil Constituents Average 

Concentrations VOCs in Area 5: 
Industrial Water Treatment Plant 

St 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

uglkg -micrograms per lcilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

~!:ii¥1¥:!!11\m.RIM]Ii!.~iiilil::::::::~ 

MACTEC 
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Table 6-3(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 5: Industrial Water Treatment Plant 
Non-Residential Worker and Construction Worker 

St. 

Notes: 

Groundwater table is at a depth ofl2 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker· above a depth of29 feet bgs 

uglkg • micrograms per kilogram 

TPH ·Total petroleum hydrocarbon 

ORO ·Diesel range organic 

ORO • Guoline range organic 

ORO ·Oil range organic 

Bold indicate~ a dctectioo 

NA ·Not analyzed 
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Table 6-J(c) 

Soil Constituents Average Concentrations for Metals in Area 5: Industrial Water Treatment Plant Non-Residential Worker 
Tract St. Missouri · 

Avll"nttrii"Concentration-
Only Samples With 8,226 128,530 359.5 17,580 241 
Metals Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table Is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table In the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 1 of2 

19,289 65 15,500 1,201 1,165 41,200 
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Table 6-J(c) 

Soil Constituents Average Concentrations for Metals in Sub-Area SA: Industrial Water Treament Plant Construction Worker 

.uu~..,·~:: Tract St. Missouri · 

Average Concentration -
Only Samples With 
Metals Detections 

17,308 641 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table Is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 2of2 
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17,337 62 13,050 1,170 1,127 38,050 
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Table6-4 

5 

Note: 
......... ---- . ,. .. - ...... - analysis type not performed 

September 2004 MACIEC 
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Table 6-5(a) 
Groundwater Constituents Average Concentrations for Metals in 

Area 5: Industrial Water Treatment Plant 

Only Samples With 

Notes: 

ugll- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

St.~~=~ 

1,300 170 75 0.28 31 

'MACTEC 
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Notes: 

ugllcg- micrograms per kilogram 

ORO- Diesel range organic 

ORO- Gasoline range organic 

September 2004 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

• • 

N/ A~ Not applicable 

Max Detected- Maximum value of detected concentrations 

MACTEC 
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Notes: 

uglkg- micrograms per kilogram 

ORO -Diesel range organic 

ORO -Gasoline range organic 

September 2004 
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Table 6-6(b) 

Soil Constituents of Concern Summary for Construction Worker for Area 5: Industrial Water Treatment Plant 
Boeillt! Tract St. Missouri 

: ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A- Not applicable 

Max Dctccted- Maximun:t value of detected concentrations 

• 

MACTEC 
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Notes: 

ugiL-. micrograms per liter 

DRO - Diesel range organic 

ORO- Gasoline range organic 

September 2004 
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Table6-7 

Groundwater Constituents of Concern Summary for Area 5: Industrial Water Treatment Plant 
St. 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 
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Table 6-8(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Area 5: IWTP, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

TPH-GRO 93,000 

TPH-DRO :200,000 

TPH Total Risk 

Arsenic 8,226 

Chromium ---
Cyanide, total 241 

Mercury 65 

Nickel 15,500 

Selenium 1,201 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
lll:Hazardindex 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

NA 2.83E-04 

NA 6.07E-05 

NA 3.44E-04 

NA NA 

--- ---
NA NA 
NA 1.83E-04 

NA NA 

NA NA 

NA 1.83E-04 

NA 5.27E-04 

Average 
Indoor Inhalation of 

Vapors from Sum of SumofHQ 
GWConc. 

Groundwater IELCR (HI) 
(ug!L) 

IELCR HQ 

--- -- --- NA 2.83E-04 

--- -- --- NA 6.07E-05 

NA NA NA 3.44E-04 

--- --- --- NA NA 

170 NA NA NA NA 

--- --- --- NA NA 

--- --- --- NA 1.83E-04 

--- --- --- NA NA 

--- --- --- NA NA 

NA NA NA 1.83E-04 

NA NA NA 5.27E-04 
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Average Soil 

COCs Cone. 

(uglkg) 

;rPH-GRO 93,000 

[PH-DRO 200000 

TPHTotaiRisk 
Anenic 1042 

Mcn:uly 62 
N"ml 13050 

Selenium 1170 
Cyanide, total 641 

Total Risk 
TIVERISK 

Notca: 
NA: Not IMilablc 
-: Risk CMluation was not performed. 
HI: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diclcl range organic 
GRO: GasoliDc range organic 
~Micrograms per kilogram 
1J&'L: Microgrmls per liter 

September 2004 

• 
Table 6-8(b) 

Cakulatlon of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a F:utue Construction Worker 

Area 5: IWTP, BoeiJJR Tract 1, St. Louts, Missouri 

Aa:lcleutallngestlon of 
Outdoor Inhalation of ~Contact 'With Outdoor lnbalatlon of 

Dermal Contact 'With Soil Vapors and Particulates AverageGW SoU 
from Soil Cone. (ug/L) 

Groundwater Vapors from Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA NA NA 4.23E-04 NA 3.00E-04 - - - - -
NA 4.41E-04 NA 1.34E-03 NA 2.13E-04 - - - - -
NA 4.41E-04 NA 1.76E-03 NA 5.13E-04 NA NA NA NA 

2.00E-10 3.12E-05 6.34E.OB 9.87E-03 1.06E-10 1.64E-06 - - - - -
170 NA NA NA NA 

NA 2.40E-07 NA 1.20E-05 NA 2.89E-04 - - - - -
NA 3.79E-07 NA 2.53E-05 9.S9E-12 1.40E-OS - - - - -
NA 2.72E..()S NA 9.01E-OS NA 1.26E-06 - - - - -
NA NA NA NA NA NA - - - - -

l.OOE-10 5.90E-05 6.34E-08 9.99E-03 l.lSE-10 3.06E-04 NA NA NA NA 
l.OOE-10 S.OOE-04 6.34E-08 1.18E-Ol l.ISE-10 1.19E-04 NA NA NA NA 

• 
Sum of SumofHQ 
IELCR (lD) 

NA 7.23E..Q4 
NA 2.00E-03 

NA l.72E-03 
6.37E-08 9.90E-o3 

NA NA 
NA 3.02E-04 

9.S9E-12 3.96E-o5 

NA 1.19E-04 
NA NA 

6.37E-08 1.04E-Ol 
6.37E-08 1.31E-Ol 
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ATTACHMENT 6-A 

ECOLOGICAL RISK ASSESSMENT- AREA 5 INDUSTRIAL WATER TREATMENT 
PLANT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #1 

1. Is the site less than Y2 mile to a surface water resource (pond, river, lake,. etc.)? 

·Yes, Area 5 is located about 300 feet east of the portion of Coldwater Creek that flows 
through an enclosed culvert, and about 400 feet southeast of the portion of Coldwater 
Creek that enters an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

No, the site is mostly paved and covered with buildings and tanks. 

4 . Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile raO.ius of the site? · 

No . 
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ATTACHMENT 6-B 

ECOLOGICAL RISK ASSESSMENT- AREA 5 INDUSTRIAL WATER TREATMENT 
PLANT . 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS ANl> HABITAT 
CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located to the west ofthe site in an enclosed culvert, and flows 
north into an open culvert north of the adjacent Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a. 

No, groundwater impact is minimal, and located primarily about 300 feet from the creek, 
therefore impact is very unlikely . 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

Constituents have been detected in soil samples at depths of 1 to 5 ftet bgs. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is mostly paved or covered with buildings and tanks . 
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3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff?· 

No, the site is mostly paved or covered with buildings and tanks. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological rec~ptors on the site? 

No. 

4. Couid contaminants reach ecological receptors via direct contact? 

No. 

Sa.. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is mostly paved o~ covered with buildings and tanks . 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is mostly paved or covered with ·buildings and tanks. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

Yes, constituents have been detected in soil samples from depths of 1 to 33 feet. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is mostly paved or covered with buildings and tanks. 

6d. Do contaminants found on the site bioaccumulate? 

Yes, some metals . 
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6 . Could contaminants reach ecological receptors via ingestion of either soil, plants, 

animals, or contaminants directly? 

No. 

7a. Are there Karsitic features on or within a~ mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? · 

No. 

7. Coul~ contaminants reach ecological receptors via transport through a Karst system? 

No . 
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7.1 INTRODUCTION 

SECTION7.0 
AREA 6: GKN FACILITY 

The GKN facility, designated Area 6 is located within the northern portion of the Facility, 

adjacent to the Norfolk and Western Railroad Company railroad tracts to the south, James S. 

McDonnell Boulevard to the northeast, and Lindberg Boulevard to the west (see Figure 7-1). 

This section will describe the constituents found here, the exposure model, the evaluation of the 

current and future risk to human health and the environment, and conclusions based on the results 

of the risk evaluation. 

7.2 DESCRIPTION OF AREA 

The GKN facility is approximately 4,000 feet long by 1,500 feet wide. Within this Area are three 

main buildings, five smaller buildings, and a large parking lot. The Area is currently paved. For 

the purposes of this risk evaluation, Area 6 will be further subdivided into four 6A, 6B, 6C, and 
6D (see Figure 7-1): 

• Sub-area 6A: 

• Sub-area 6B: 

• Sub-area 6C: 

• Sub-area 6D 

Buildings 21, 29, and 29A, and all parking lots and open space to the 
south and west of these buildings; 
Between Buildings 29 and 27, containing Buildings 22, 28, 39; 

Buildings 25 and 27 and all parking lots and open space to the south and 
within about 450 feet to the east, and . 
Parking lots and open areas beginning about 450 feet east of Buildings 
25 and 27 and extending to the north, south, and east property lines. 

Due to the large size of Area 6 and the presence of buildings that are likely to remain in the 

foreseeable future, Area 6 was subdivided to ensure that the representative concentrations 

calculated are as representative of the actual conditions as possible. 

This Area formerly owned by Boeing has been sold to GKN Aerospace, who intends to continue 

aircraft maintenance and manufacturing activities into the future. As per Boeing's sale agreement 

with GKN, the Area has to be cleaned to allow the continuation of non-residential/industrial 
activities without unacceptable risk. 

7.2.1 Potential Sources within Area 

Potential sources (see Figure 7-1) within this Area include: 

Sub-area 6A 

• SWMU 29: Drum storage area for waste ferracoat, methyl ethyl ketone, and 
trichloroethylene. 

Additionally, there was a former vapor degreaser inside Building 29 in Sub-area 6A. 
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Sub-area 6B 

• SWMU4: 

• SWMU5: 

• SWMU6: 

• SWMU8: 

• SWMU31: 

• SWMU32: 

Waste Jet Aircraft Fuel UST (5,000-gallon capacity); 

Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of 
cyanide and sulfide bearing wastes; 
Former storage area for up to thirty-one 55-gallon drums of cyanide and 
sulfide bearing wastes; 
Hazardous Waste Storage area for containers of acids, alkalis, paint 
sludges, oils, and solvents; 
Maintenance shop 740-gallon waste oil AST; and 

PCB storage area . 

Additionally, there is a scrap metal recycling dock located in the northeastern portion of Sub-area 

6B. As roll-off boxes of metal (aluminum, titanium, etc.) shavings and scrap are emptied into 

tractor trailers, water based cutting fluid is allowed to drain out. The fluid is captured and flows 

into an oil/water sump located below the dock. The water from the sump flows to the Boeing 

industrial waste treatment plant (IWTP) via the industrial waste sewer line. 

Sub-area 6C 

• SWMU 18: Methyl Ethyl Ketone and Methyl Isobutyl Ketone recovery (distillation) 
unit; and 

• . SWMU 30: Ch~mical etching spill containment area. · 

Additionally, there is a metal plating shop inside Building 27 in Sub-area 6C, consisting of 

several open top tanks of various acid solutions and rinses for electroplating chromium, cadmium, 

and nickel. A collection basin captures leaks and spills and via the industrial waste sewer line, 

the captured liquids flow to the IWTP. 

In Sub-area 6C, there are numerous milling machinery pits with catch basins for aqueous cutting 

fluids within Building 27, and an aqueous de greaser at the northeast corner of Building 27. 

Also in Sub-area 6C, two industrial wastewater sewer lines are located beneath the parking lot 

east of Building 27, which provide drainage from the plating and aluminum lines in Building 27 

to the IWTP. In October 2000, a notable separation at an industrial sewer joint near boring 

B27E4 was discovered and repaired. Approximately 75 cubic yards of soil in proximity to the 

sewer line were excavated and disposed under an interim measure. These two industrial 

wastewater sewer lines extend into Sub-area 6D where they are combined into one line which 

continues to the south and east to the IWTP in Area 5. 

USTs 

A total of 16 USTs (see Table 7-1) have been identified within this Area, ranging in size from 

250-gallons to 10,000-gallons. There was one UST located in Sub-area 6A, thirteen in Sub-area 

6B, and two in Sub-area 6C. The contents of the USTs were leaded and unleaded gasoline, 

diesel, methyl alcohol, jet fuel, waste jet fuel, hydraulic oil, and fuel oil. Of these 16 USTs, only 

three currently remain, which are located within Sub-area 6B . 
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7 .2.2 Soil Stratigraphy within Area 

Based on soil boring logs for this Area, soil stratigraphy within this Area is silty clay from 

approximately 0.5 feet bgs to 75 feet bgs at which point limestone bedrock is encountered. No 

karst features have been identified in this Area. To evaluate the risk to indoor inhalation, the 

following average depths to soil source were used: 

• Sub-area 6A 

• Sub-area 6B 
• Sub-area 6C 
• Sub-area 6D 

8.3 feet (253 em) -defaulted to average depth to groundwater since 

calculated depth was 12 feet (366 em). 
4 feet (122 em) 
6 feet (183 em) 
7 feet (213 em) 

7 .2.3 Hydrogeology within Area 

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow 

zone is to the east (see Figure 7-2), towards Coldwater Creek. Groundwater in this Area is 

present in shallow monitoring wells between approximately 2 feet bgs to 13 feet bgs. To evaluate 

the risk to indoor inhalation, the following average depths to groundwater were used: 

• Sub-area6A 8.3 feet (253 em) 

• Sub-area6B 4.8 feet (146 em) 

• Sub-area6C 10.0 feet (305 em) 

• Sub-area6D 9.1 feet (277 em) 

7.3 LAND USE 

7.3.1 Current .Land Use 

Current land use is non-residential, as the buildings are used for manufacturing purposes. 

Building # 27 contains a small basement on the east end of the building. It is approximately 30 X 

75 feet with 18- foot ceiling. Boeing sold this Area to GKN Aerospace in 2001. 

7.3.2 Future Land Use 

It is anticipated that future land use will continue to be non-residential, based on the long history 

of non-residential use at the site, and in the surrounding neighborhood, which is entirely non­

residential. 

7.4 AVAILABLE DATA 

The following gives an overview of the available data within the Area. 

• Ninety-five soil borings exist in this Area (7 in Sub-area 6A, 42 in Sub-area 6B, 39 in 

Sub-area 6C, and 7 in Sub-area 6D ). Refer to Table 7-2. 

• One hundred thirty-five soil samples including eight duplicates have been collected 

within this Area, since 1994 (7 in Sub-area 6A, 62 with 2 duplicates in Sub-area 6B, 50 

with 5 duplicates in Sub-area 6C, and 16 with one duplicate in Sub-area 6D) . 

• Twenty-nine monitoring wells are located within this Area of which twenty-five are 

active and have been sampled at least once since 2000 (one active in Sub-area 6A, 10 of 
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13 active in Sub-area 6B, 12 of 13 active in Sub-area 6C, and 2 active in Sub-area 6D) . 

See Table 7-3 for monitoring well information. 

• Sixty-four soil borings were completed as piezometers within this Area and have been 

sampled for groundwater at least once since 2000 ( 4 in Sub-area 6A, 29 in Sub-area 6B, 

26 in Sub-area 6C, and 5 in Sub-area 6 D). 

• Three ·hundred sixty-five groundwater samples including 34 duplicate samples have 

been collected from this Area (19 with 3 duplicates from Sub-area 6A, 158 with 13 

duplicates from Sub-area 6B, 133 with 15 duplicates from Sub-area 6C, and 55 with 3 

duplicates in Sub-area 60). 

7.5 CONSTITUENTS IDENTIFIED WITIDN AREA 

This section presents the soil and groundwater data for each of the three Sub-areas of Area 6. 

7.5.1 Soil 

A total of 135 soil samples including eight duplicate samples have been collected within Area 6, 

from 1994 to the present. Soil samples were analyzed during the various investigations 

conducted within this Area for a comprehensive list of constituents that included VOCs, SVOCs 

including PAHs, Pesticides, PCBs, TPH, metals, and cyanide. Typical laboratory methods that 

were used include SW 846 Methods 6010, 7060, 7421, 7470, 7471, 7740, 8015, 8021, 8081, 

8082, 8151, 8240, 8260, 8310,9012,9060, OA1, and OA2. Appendix G includes comprehensive 

tables of the laboratory analysis data for constituents in soil that were detected jn at least one 

sample from Area 6 (Appendix G-1A for Sub-area 6A, Appendix G-1B for Sub-area 6B, 

Appendix G-1C for Sub-area 6C, and Appendix G-1D for Sub-Area 60). Table 7-4 presents a 

listing of the soil samples used in the risk calculations. 

7.5.1.1 Sub-area 6A 

Evaluation of the data in Appendix G-1A indicated that the following 9 constituents were 

detected in at least one soil sample from Sub-area 6A: 

ORGANICSffPH METALS 

Acetone Arsenic Lead 

Methyl ethyl ketone Barium Mercury 

Chrysene Chromium Selenium 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 

in at least one sample, are presented in Tables 7A-5(a), 7A-5(b), and 7A-5(c). The soil data was 

further screened for potential exposures to the non-residential worker and construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 

table. No constituents were detected in soil samples from Sub-area 6A obtained above 8.3 feet 

bgs (average depth of groundwater table, see Table 1.12) . 
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Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration. Specifically for Sub-area 6A, the following metals were 

eliminated: barium, chromium, lead, and mercury. The following 5 constituents were considered 

further. 

ORGANICS METALS 
Acetone Arsenic 

Methyl ethyl ketone Selenium 
Chrysene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil. 

7.5.1.2 Sub-area 6B 

Evaluation of the data in Appendix G-1B indicated that the following 47 constituents were 

de~ected in at least one soil sample from Sub-area 6B: 

METALS ORGANICSffPH 

Aluminum Iron 1,1-Dichloroethane ViJ!Yl chloride 

Antimony Lead 1, 1-Dichloroethene X_ylenes, Total 

Arsenic Magnesium 1,2-Dichloroethene (total) Acen!!P_hthene 

Barium Manganese Acetone Acenaphthylene 

Beryllium Mercury cis-1 ,2-Dichloroethene Benzo(a)anthracene 

Cadmium Nickel Ethylbenzene Benzo(b )fluoranthene 

Calcium Potassium Methyl ethyl ketone Cbn'sene 

Chromium Sodium Methylene chloride Fluoranthene 

Cobalt Selenium Tetrachloroethene Fluorene 

Copper Vanadium Toluene Phenanthrene 
Zinc trans-1 ,2-Dichlorobenzene Pyrene 

trans-1 ,2-Dichloroethene Aroclor 1254 
Trichloroethene TPH (2 !YJ_J_es) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 

in at least one sample, are presented in Tables 7B-5(a), 7B-5{b), 7B-5(c), 7B-5(d), and 7B-5(e). 

The data was further screened for potential exposures to the non-residential worker and 

construction worker . 
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Non-residential Worker 

The non-residential worker data are constituents detected in soil samples collected above the 

groundwater table. Soil samples collected at or above a depth of 4.8 feet bgs are included (Table 

1-12). 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included aluminum, barium, chromium, potassium, 

sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-

dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 

ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 

because it has no toxicity and physical/chemical values. The following 30 constituents were 

considered further: 

METALS ORGANICStrPH 

Antimony Manganese Acetone Acenaphthene 

Arsenic Mercury cis-1,2-Dichloroethene Acenaphthylene 

Beryllium Nickel Ethylbenzene Benzo(a)anthracene 

Cadmium Selenium Methylene chloride Benzo(b )fluoranthene 

Cobalt Zinc Tetrachloroethene Chrysene 

Copper Toluene Fluoranthene 

trans-1,2-Dichlorobenzene Fluorene 
Trichloroethene Pyrene 
Vinyl chloride TPH 
Xylenes, total 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were compared with the background levels. 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included aluminum, barium, chromium, potassium, 

sodium, and vanadium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,1-

Dichloroethene (total) were also eliminated. Calcium and iron were not considered since they are 

ubiquitous in nature and have no known sources in this Sub-area. Magnesium was not considered 

because it has no toxicity and physical/chemical values. The following 36 constituents were 

considered further: 
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METALS ORGANICSffPH 
Antimony Manganese 1,1- Dichloroethane Xylenes, total 

Arsenic Mercury 1, 1-Dichloroethene Acenaphthene 
Beryllium Nickel Acetone Acenaphthylene 
Cadmium Selenium cis-1,2-Dichloroethene Benzo(a)anthracene 

Cobalt Zinc Ethyl benzene Benzo(b )fluoranthene 

Copper Methyl ethyl ketone Chrysene 
Methylene chloride Fluoranthene 
Tetrachloroethene Fluorene 

Toluene Phenanthrene 
trans-1 ,2-Dichlorobenzene .JYrene 
trans-1 ,2-Dichloroethene Aroclor 1254 

Trichloroethene TPH 
Vinyl chloride 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.1.3 Sub-area 6C 

Evaluation of the data in Appendix G-1C indicated that the following 24 constituents were 
detected in at least one soil sample from Sub-area 6C: 

METALS ORGANICSffPH 
Arsenic 1 ,2-Dichloroethene( total) Methyl isobutyl ketone 

Barium Acetone a-Xylene 

Cadmium Chloroform Trichloroethene 
Chromium· cis-1,2-Dichloroethene Xylenes, Total 

Lead Dichlorodifluoromethane Benzo(a)anthracene 

MereU!)'_ Ethylbenzene Benzo(b )fluoranthene 
Selenium Methylene Chloride Chrysene 

Methyl ethyl ketone Fluoranthene 
TPH (3 types) 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7C-5(a), 7C-5(b), 7C-5(c), and 7C-5(d). Methylene 
chloride was not considered further since it was the only VOC detected in those specific samples. 
The data was further screened for potential exposures to the non-residential worker and 
construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected or above a depth of 10 feet bgs are included (Table 1-12) . 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
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eliminated from further consideration and included barium, cadmium, and lead. Note as 

discussed in Section 1.9.12, 1,2-dichloroethene (total) was also eliminated. The following 15 

constituents were considered further: 

METALS ORGANICSffPH 

Arsenic Mercury Acetone o-Xylene 

Chromium Selenium cis-1,2-Dichloroethene Trichloroethene 
Dichlorodifluoromethane Xylenes, total 

Ethyl benzene Chrysene 
Methyl ethyl ketone TPH 

Methyl isobutyl ketone 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

in Sub-area 6C are included. 

The maximum detected concentrations of metals were compared with the background levels . 

Metals whose maximum detected concentrations did not exceed the background levels were 

eliminated from further consideration and included barium and lead. Note as discussed in Section 

1.9.12, 1,1-dichloroethene(total) was also eliminated. The following 20 constituents were 

considered further: 

METALS ORGANICSffPH 

Arsenic Mere~ Acetone o-X_ylene 

Cadmium Selenium Chloroform Trichloroethene 

Chromium cis-1 ,2-Dichloroethene Xylenes, total 
Dichlorodifluoromethane Benzo(a)anthracene 

Ethyl benzene Benzo(b )fluoranthene 
Methyl ethyl ketone Chry_sene 

Methyl isobutyl ketone Fluoranthene 
TPH 

7.5.1.4 Sub-area 6D 

Evaluation of the data in Appendix G-1D indicated that the following 10 constituents were 

detected in at least one soil sample from Sub-area 6D: 
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METALS ORGANICS/TPH 
Arsenic Dichlorodifluoromethane Toluene 
Barium Methyl ethyl ketone TPH (3 types) 

Cadmium 
Chromium 

Lead 
Mercury 

The laboratory analysis data for the above listed constituents, i.e., constituents that were detected 
in at least one sample, are presented in Tables 7D-5(a), 7D-5(b), and 7D-5(c). The data was 
further screened for potential exposures to the non-residential worker and construction worker. 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected at or above a depth of9.1 feet bgs are included (Table 1-12). 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, cadmium, chromium and 
lead. The following 3 constituents were considered further: 

ORGANICS/TPH 
Dichlorodifluoromethane I TPH 

Toluene I 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The maximum detected concentrations of metals were- compared with the background level. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included barium, cadmium, chromium, lead and 
mercury. The following 5 constituents were considered further: 

METALS ORGANICS/TPH 
Arsenic Dichlorodifluoromethane I Toluene 

Methyl ethyl ketone I . TPH 
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Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

7.5.2 Groundwater 

Within this Area, 89 groundwater sampling points exist, which have been sampled recently for a 
total of 362 samples including 34 duplicate samples. Groundwater samples were analyzed during 
the various investigations conducted within this Area for a comprehensive list of constituents that 
included VOCs, PCBs, Pesticides, SVOCs including PAHs, TPH, metals, and cyanide. Typical 
laboratory analysis methods that were used include SW 846 Methods 3510/DRO, 3550/DRO, 
6010, 7196, 7470, 8015, 8021, 8081, 8082, 8260, 8310, 9012, OA1, OA2, TX 1005, and TX 
1006. Appendix G-2 includes comprehensive tables of the laboratory analysis data for 
constituents in ground water that were detected in at least one sample from Area 6 (Appendix G-
2A for Sub-area 6A, Appendix G-2B for Sub-area 6B, Appendix G-2C for Sub-area 6C, and 
Appendix G-2D for Sub-area 6D). Table 7-6 presents the list of samples used in the risk 
calculations. 

7.5.2.1 Sub-area 6A 

Evaluation of the data in Tables 7A-7(a), 7A-7(b), and 7A-7(c) indicated that the following 17 
constituents were detected in at least one ground water sample from Sub-area 6A: 

ORGANICStrPH METALS 
Acetone cis-1 ,2-Dichloroethene Arsenic Lead 
Benzene Dibromochloromethane Barium Mercury 

Bromodichloromethane Methylene Chloride Cadmium Selenium 
Carbon disulfide Trichloroethene Chromium 

Chloroform TPH (1 type) 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included acetone, bromodichloromethane, carbon disulfide, chloroform, cis-
1,2-dichloroethene, dibromochloromethane, methylene chloride, trichloroethene, mercury and 
selenium. Note as discussed in Section 1.9.11, lead was also eliminated. The remaining 
constituents consist of 1 VOC, TP~. and 4 metals. These 6 constituents are listed in the 
following table: 

ORGANICStrPH METALS 
Benzene Arsenic I Cadmium 

TPH (1 type) Barium I Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water . 
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7.5.2.2 Sub-area 6B 

Evaluation of the data in Tables 7B-7(a), 7B-7(b), 7B-7(c) , 7B-7(d), and 7B-7(e) indicated that 
the following 48 constituents were detected in at least one ground water sample from Sub-area 
6B: 

METALS ORGANICSffPH 
Arsenic 1,1,2-Trichloro-1,2,2- . Isopropyl benzene 

trifluoroethane 
Barium 1, 1-Dichloroethane Methyl ethyl ketone 

Cadmium 1, 1-Dichloroethene Methyl terti~-butyl ether 
Chromium 1,2,3-Trimethylbenzene Methylene chloride 

Lead 1 ,2,4-Trimethylbenzene n-Propylbenzene 
Manganese 1 ,2-Dichlorobenzene sec-Butylbenzene 

Mercury 1,2-Dichloroethene (total) tert-Butylbenzene 
Selenium 1,2-Dichloropropane Tetrachloroethene 

Silver 1,3-Dichlorobenzene Toluene 
1,4-Dichlorobenzene trans-1,2-Dichloroethene 

Acetone Trichloroethene 
Benzene Trichlorofluoromethane 

Bromodichloromethane Vinyl chloride 
Bromomethane Xylenes, total 
Carbon disulfide Acenaphthene 

Chloroethane Benzo(a)anthracene 
Chloroform Chrysene 

cis-1,2-Dichloroethene Aroclor 1254 
Dichlorodifluoromethane TPH (5 types) 

Ethyl benzene 

'J;'he maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from . 
further consideration included 1,1-dichloroethane, 1,2-dichlorobenzene, 1,2-dichloropropane, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, acetone, acenaphthene, bromodichloromethane, carbon 
disulfide, chloroethane, chloroform, chrysene, dichlorodifluoromethane, ethylbenzene, 
isopropylbenzene, methyl ethyl ketone, n-propylbenzene, sec-butylbenzene, tert-butylbenzene, 
toluene, trichlorofluoromethane, xylenes (total), selenium, and silver. Note as discussed in 
Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also eliminated. The 
remaining constituents consist of 13 VOCs, 1 PAH, 1 PCB, 6 metals, and TPH (5 types). This 
includes detected constituents that exceeded the target level criteria, detected constituents that did 
not have target level criteria for comparison, and all types of TPH that were analyzed whether 
detected or not. These 22 constituents are listed in the following table: 
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METALS ORGANICSffPH 
Arsenic 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane Methylene chloride 
Barium 1, 1-Dichloroethene Tetrachloroethene 

Cadmium 1 ,2,3-Trimethylbenzene trans-1 ,2-Dichloroethene 
Chromium 1,2,4-Trimethylbenzene Trichloroethene 
Manganese Benzene Vinyl chloride 

Mercury Bromomethane Benzo(a)anthracene 
cis-1 ,2-Dichloroethene Aroclor 1254 

Methyl tertiary-butyl ether TPH (5 types) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for ground water. · 

7.5.2.3 Sub-area 6C 

Evaluation of the data in Tables 7C-7(a), 7C-(b), and 7C-(c) indicated that the following 29 
constituents were detected in at least one ground water sample from Sub-area 6C: 

METALS ORGANICSffPH 
Arsenic 1, 1,2-Trichloroethane Dichlorodifluoromethane 
Barium 1, 1-Dichloroethene Methylene chloride 

Cadmium 1,2-Dichloroethene (total) Methyl ethyl ketone 
Chromium 2-Hexanone Methyl isobutyl ketone 

Iron Acetone Tetrachloroethene 
Lead Benzene Toluene 

Mercury Bromodichloromethane Trichloroethene 
Selenium Carbon disulfide trans-1 ,2-Dichloroethene 

Carbon tetrachloride Vinyl chloride 
Chloroform TPH (5 types) 

cis-1,2-Dichloroethene 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the maximum detected 
concentration were eliminated from further consideration. The constituents eliminated from 
further consideration included 1,1,2-trichloroethane, 1,1-dichloroethene, acetone, benzene, 
bromodichloromethane, carbon disulfide, carbon tetrachloride, chloroform, 
dichlorodifluoromethane, methyl ethyl ketone, methyl isobutyl ketone, toluene, tetrachloroethene, 
trans-1,2-dichloroethene, and selenium. Note as discussed in Sections 1.9.11 and 1.9.12, lead and 
1,2-dichloroethene (total) were also eliminated. The remaining constituents consist of 4 VOCs, 
TPH, and 5 metals. These 10 constituents are listed in the following table: 

METALS ORGANICSffPH 
Arsenic 2-Hexanone Trichloroethene 
Barium cis-1 ,2-Dichloroethene Vinyl chloride 

Cadmium TPH (5 types) 
Chromium 
Mercury 
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Evaluation of the data in Tables 7D-7(a) and 7D-7(b) indicated that the following 13 constituents 

were detected in at least one ground water sample from Sub-area 6D: 

METALS ORGANICSffPH 
Arsenic 1,1, 1-Trichloroethane Tetrachloroethene 

Barium 1,1-Dichloroethane Toluene 

Cadmium 1, 1-Dichloroethene Trichloroethene 

Chromium cis-1 ,2-Dichloroethene 

Lead 
Mercury_ 

The maximum detected concentration for each constituent was compared with various screening 

criteria. Constituents for which the screening criteria exceeded the maximum detected 

concentration were eliminated from further consideration. The constituents eliminated from 

further consideration included 1,1,1-trichloroethane, 1,1-Dichloroethane, 1,1-dichloroethene, cis-

1,2-dichloroethene, toluene, trichloroethene, barium, cadmium and mercury. Note as discussed in 

Section 1.9.11, lead was also eliminated. The remaining constituents consist of 1 VOC and 2 

metals. These 3 constituents are listed in the following table: 

METALS ORGANICSffPH 
Arsenic Tetrachloroethene 

Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for ground water. 

7.6 FREE PRODUCT 

The only evidence of free product in Area 6 since investigations began in 2000 was during the 

groundwater sampling of temporary piezometer RC2 on July 25, 2000. During sampling an oil 

' sheen and thin emulsion of dark brown product with a cutting oil odor was observed on the 

groundwater. However, no measurable free product has been observed in Area 6, and no 

evidence of free product has been observed since the July 2000 sampling of RC2. Therefore, it is 

our opinion that the sheen observed was very localized and does not indicate the presence of a 

free product plume. · 

7.7 CURRENT REMEDIATION ACTIVITIES 

Within Sub-area 6B, remediation activities are currently on-going in an effort to reduce the 

groundwater concentrations of the chlorinated solvents observed around MW-3 in the northern 

part of the Sub-area. Hydrogen Release Compound (HRC) was injected into this area via nine 

borings or injection points located around MW-3 on June 18, 2002. Since the time of injection, 

three wells; MW-3A, MW-3, and MW-3B have been sampled monthly to monitor the enhanced 
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attenuation. This remediation strategy is currently being tested within this Sub-area to determine 

its suitability for more widespread use at the site, should further remediation be necessary. 

7.8 EXPOSURE MODEL 

7 .8.1 Current Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under current conditions, all four Sub-areas are in use as commercial manufacturing facilities; 

therefore, the receptor of concern is the non-resident in each of the three Sub-areas. Exhibit 7-1 

presents the EM for the non-resident in any of the four Sub-areas. 

EXHIBIT 7-1. EM CURRENT ON-SITE NON-RESIDENTIAL WORKER FOR AREA 6 

(SUB-AREAS 6A, 6B, 6C AND 6D) 

Scenario, Receptor, and Pathways I 
CorNC Justification 

Routes Analyzed 

!Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved and likely to remain so; 
therefore, ingestion of surficial soil is unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constitue~ts were identified 
Subsurface Soil in soil within this Area; hence, inhalation is 

possible. 

Indoo~ Inhalation of Vapors from c A number of volatile constituents were identified 
Groundwater in groundwater within this Area; hence 

inhalation is possible. 

Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 

7.8.2 Future Conditions for Sub-areas 6A, 6B, 6C, and 6D 

Under future conditions, the· land use and the locations of the buildings is anticipated to remain 
the same. Hence the comparison of current conditions will be protective of the future non­

resident, as it is anticipated that any impact observed within this Area will continue to naturally 

attenuate, and concentrations will decline in the future. 

Construction work could be performed anywhere within Area 6 in the future. Exhibit 7-2 presents 
the EM for the potential future construction worker in any of the four Sub-areas . 
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EXIDBIT 7-2. EM POTENTIAL FUTURE ON-SITE CONSTRUCTION WORKER FOR 
AREA 6 (SUB-AREAS 6A, 6B, 6C, AND 6D) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet bgs 
which is considered the construction zone; 
therefore, contact is possible. 

!Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet bgs 
which is considered the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this Area, and a number 

Particles from Soil of volatile constituents were identified in soil 
within this Area; therefore, this pathway is 
complete. 

!Dermal Contact with Groundwater c The depth to groundwater intersects with the 
typical depth of construction; therefore, this 
pathway is complete. 

Outdoor Inhalation of Vapors from c A number of volatile constituents were identified 

Groundwater in groundwater within this Area, hence this 
pathway is complete. 

Notes: NC: Not Complete C: Complete 

!Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 

evaluated. 

7.9 REPRESENTATIVE CONCENTRATIONS 

The representative concentration for the non-resident, under current conditions is the Sub-area­

wide average soil and groundwater concentration. This has been used as the majority of the 

samples have been collected from locations where a source has been identified; hence, the 

concentration derived will be very conservative compared with the actual concentrations beneath 

the buildings. Also, most of the sampling locations are around the periphery of the buildings. 

For the constrUction worker, the representative concentration will also be the Sub-area-wide 

average as the location of future construction work is unknown. 

The ratio of the maximum detected concentration to the average concentration is presented in the 

7-8(a), 7-8(b), and 7-9 series tables. Constituents and samples for which this ratio exceeds 10 

have been identified. The results of this evaluation are presented as follows for each Sub-area. 

7.9.1 Sub-area 6A 

Tables 7A-8(a), 7A-8(b), and 7A-9 present the representative concentrations for soil and 

groundwater. The ratio of the maximum detected concentration to the average concentration was 

calculated for each constituent for soil and groundwater and are shown on the tables. For this 

Sub-area the ratio of maximum detected concentration to the average concentration did not 

exceed 10 for the COCs in soil or groundwater. 
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Tables 7B-8(a), 7B-8(b), and 7B-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration .to av~rage. concentration is also ' 
presented. Following are the constituents and the samples for which this ratio exceeds 10: 

SOIL- CONSTRUCTION WORKER 
COCs Locations 

cis-1 ,2-Dichloroethene B27W3-8 
Ethy1benzene B28-N-D (SWMU-4) 
Toluene B28-N-D (SWMU-4) 
Vinyl chloride B27W3-8 

GROUNDWATER 
COCs Locations ' 

1, 1 ,2-Trichloro-1 ,2,2- B28MW4 
trifluoroethane 
1,2-Dichlorobenzene B28MW1 
Benzene B28MW4 
cis-1 ,2-Dichloroet4ene MW3,B27W3S 
Dichlorodifluoromethane B28MW4 
MTBE B28MW4 
Methylene chloride MW3 
Tetrachloroethene HWl 
Vinyl chloride MW3,B27W3S 
Trichloroethene MW3 
TPH-DRO RC2 
Barium B22E2 
Mercury B28MW3 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR of 1 x 10·5, refer Tables 7B-10(a) and 7B-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative·, we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 10·7 and/or HQ > 0.01 for any receptor). 

Based on this comparison, two constituents in groundwater, vinyl chloride in the vicinity ofMW3 
and B27W3S, and TPH-DRO in the vicinity of RC2, are within two orders of magnitude of 
acceptable risk. · 

7.9.3 Sub-area 6C 

Tables 7C-8(a), 7C-8(b), and 7C-9 present the representative concentrations for soil and 
groundwater. The ratio ofthe maximum detected concentration to average concentration is also 
presented. ·Following are the constituents and the samples for which this ratio exceeds 10: 
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SOIL- CONSTRUCTION WORKER 
COCs Locations 

Ethyl benzene B20El-6 
Xylenes, total B20El-6 

GROUNDWATER 
COCs Locations 

Trichloroethene B27E1 
Barium B27E9 
Chromium B27El 
Mercury B27E9 
Lead B27E7 

Several of these chemicals were at concentrations several orders of magnitude below the 
acceptable HQ of 1 and the acceptable IELCR bf 1 x 10-5, refer Tables 7C-10(a) and 7C-10(b). 
Thus, the target risk will not exceed unacceptable levels. However, to be conservative, we have 
identified those constituents whose concentrations are within two orders of magnitude of 
acceptable risk (i.e. those chemicals with an IELCR > 1 x 10-7 and/or HQ > 0.01 for any receptor). 

Based on thjs comparison, one constituent in groundwater, trichloroethene in the vicinity of 
B27E1, is within two orders of magnitude of acceptable risk. 

7.9.4 Sub-area 6D 

Tables 70-8(a), 70-8(b), and 70-9 present the representative concentrations for soil and 
groundwater. The ratio of the maximum detected concentration to the average concentration was 
calculated for each constituent for soil and groundwater and are shown on the tables. For this 
Sub-area the ratio of maximum detected concentration to the average concentration did not 
exceed 10 for the COCs in soil or groundwater. 

7.10 CALCULATION OF RISK 

Tables 7 A-1 O(a), 7B-1 O(a), 7C-l O(a), and 7D-l O(a) present the results for the non-residential 
worker for Sub-area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 6D, respectively. Tables 7A-
10(b), 7B-10(b), 7C-10(b), and 7D-10(b) present the results for the construction worker for Sub­
area 6A, Sub-area 6B, Sub-area 6C, and Sub-area 60, respectively. The tables present the 
carcinogenic (IELCR) and non-carcinogenic (HQ and ID) risks for: 

• Each COC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is ·the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations . 
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7.10.1 Sub-area 6A 

7.10.1.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7A-10(a), the cumulative IELCR is 1.12 x 10"10 
that is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 1 o-5 

clearly the 
risk for each COC and each route· of exposure would be less than 1 x 1 o-s - the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(a), the cumulative HI is 0.054 that is well below the regulatory 
acceptable level of 1.0. · Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

7.10.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7A-10(b), the cumulative IELCR is 5.33 x 10"8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5 clearly the 
risk for each CQC and each route of exposure WOUld be less than 1 X 1 0"5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7A-10(b), the cumulative HI is 0.0089 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
level. 

7.10.2 Sub-area 6B 

7.10.2.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7B-1 O(a) the cumulative IELCR is 1.44 x 10-6 which is below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5 clearly the 
risk for each COC and each route of exposure would be less than 1. x 1 o-s- the regulatory 
acceptable level. . 

Non-carcinogenic Risk: 

As shown in Table 7B-10(a) the cumulative HI for all COCs and all routes of exposure is 7.9, 
which exceeds the regulatory acceptable level of 1. 0. Further examination of the table indicates 
that the HQ for indoor inhalation of aliphatics >nC16 to nC21 from groundwater is 6.9, i.e., the 
contribution to the HI from all the other COCs and routes of exposure is relatively small. 
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7.10.2.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7B-10(b), the cumulative IELCR is 2.44 x 10"5 that is below the regulatory 
acceptable level of 1 x 104

. However, further examination of the table indicates that the IELCR 
for dermal contact of benzo(a)anthracene from groundwater is 2.36 x 10"5

, which resulted in the 
risk level for benzo(a)anthracene and routes of exposure greater than the regulatory ac.ceptable 
risk level of 1 x 10"5

. 

Non-carcinogenic Risk: 

As shown in Table 7B-10(b), the cumulative Ill is 0.17 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

7.10.3 Sub-area 6C 

7.10.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(a) the cumulative IELCR is 7.03 x 10"8 which is well below the 
regulatory acceptable level of 1 x 10·4. Since the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and each route of exposure would be. less than 1 x 1 o·5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 7C-10(a) the cumulative Ill for all COCs and all routes of exposure is 4.1, 
which exceeds the regulatory acceptable level of 1.0. Further examination ofthe table indicates 
that the HQs for indoor inhalation of aliphatics >nC16 to nC21 and aliphatics >nC21 to nC35 
from groundwater are 2.2 and 1.1, i.e., the contribution to the Ill from all the other COCs and 
routes of exposure is negligible. 

7.10.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 7C-10(b), the cumulative IELCR is 8.36 x 10·8 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than I x 10·5, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o·5 

- the regulatory 
acceptable level. 

Non--carcinogenic Risk: 

As shown in Table 7C-10(b), the cumulative ID is 0.06 that is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exp·osure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

September 2004/Area 6 7-19 The RAM Group 



• 7.10.4 Sub-area 6D 

• 

• 

7.1 0.4.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 70-10(a) the cumulative IELCR is 2.99 x 10"10 
which is well below the 

regulatory acceptable level of 1 x 104
. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and each route of exposure would be less than 1 x 1 o·5 
- the regulatory 

acceptable level. . 

Non-carcinogenic Risk: 

As shown in Table 70-10(a) the cumulative HI for all COCs and all routes of exposure is 
0.00014, which is well below the regulatory acceptable level of 1.0. Since the cumulative m is 
less than 1, the HQ for each COC and each route of exposure, and hence each target organ would 
be less than 1. 0 -the regulatory acceptable level. 

7.10.4.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 70-10(b), the cumulative IELCR is 8.25 x 10·8 that is well below the 
regulatory acceptable level of 1 x 104

. Since. the cumulative risk is less than 1 x 10·5, clearly the 
risk for each COC and each route of exposure would be less than 1 x 1 o·5 

- the regulatory 
acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 70-10(b), the cumulative HI is 0.013 that is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

7.11 ECOLOGICAL RISK 

The Tier 1 ecological screening checklists have been completed for this Area, and are presented 
as Attachment 7-A and Attachment 7-B. These checklists identified some potential for dissolved 
groundwater impacts to migrate to Coldwater Creek located adjacent to the east of Sub-area 60. 
An evaluation of the future potential for residual impacts to migrate and impact Coldwater Creek 
will be performed in accordance with the procedures included in the MRBCA program. This 
evaluation will be presented in an addendum to this .report. 

7.12 CONCLUSIONS 

Carcinogenic and non-carcinogenic risks to the construction worker and the non-residential 
worker were calculated for each Sub-area. Key conclusions of the risk evaluation are: 
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Sub-area 6A 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no­
residential worker and the construction worker are below the acceptable target risks. 

Sub-area 6B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 16 to nC21 
in groundwater. The calculated carcinogenic risk for the non-residential worker was below the 
acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. However, the carcinogenic risk of 
benzo(a) anthracene exceeded the target risk for dermal contact of groundwater. 

Sub-area 6C 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of vapor from aliphatics >nC 16 to nC21 
and aliphatics >nC21 to >nC35 in groundwater. The calculated carcinogenic risk for the non­
residential worker was below the acceptable target risk. 

The calculated risks for all COCs and all potentially complete routes of exposure for the 
construction worker are below the regulatory acceptable level. 

Sub-area 6D 

The calculated risks for all the COCs and all potentially complete routes of exposure for the no­
residential worker ~d the construction worker are below the acceptable target risks . 

··-

September 2004/ Area 6 7-21 The RAM Group 



• 
Sub-area USTNumber 

Sub-area6A 866 
Sub-area68 852 

853 
854 
B55 
B56 
857 

. B58 
860 
B61 
862 
863 
B64 
865 

Sub-area6C 859 
867 

Notes: 
UST B65 replaced UST B62 

• 
Table 7-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 6: GKN Facility 
Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents Construction Materials Year Installed 
(Gallons) 

8uilding29 4,000 Hydraulic Oil Single Wall Fiberglass 1980 

8uilding22 5,000 Leaded Gasoline Single Wall Steel 1942 
8uilding22 7,520 Leaded Gasoline Single Wall Steel 1961 
Building22 8,000 Unleaded Gasoline Double Wall Fiberglass 1989 
Building22 10,000 Unleaded Gasoline Single Wall Fiberglass 1981 
8uilding22 10,000 Unleaded Gasoline Double Wall Plastic Coated Steel 1995 

· Building 22 10,000 Diesel SiJ!gle Wall Fiberglass 1981 
Building22 10,000 Diesel Double Wall Plastic Coated Steel 1995 
Building28 5,000 Jet fuel Single Wall Steel 1955 
Building28 5,000 Jet fuel Single Wall Steel 1955 
Building 28 5,000 Waste Jet Fuel Single Wall Steel 1953 
Building 28 5,000 Jet fuel Double Wall Steel 1989 
Building28 5,000 Jet fuel Double Wall Steel 1989 

8uildinl!: 28 5,000 Waste Jet Fuel Double Wall Steel 1989 
Building25 8,000 Methyl Alcohol Single Wall Steel 1984 
8uilding20 250 ·Fuel Oil Sinl!:le Wall Steel 1943 

USTs B63 and B64 replaced USTs B60 and 861 

September 2004 

• 
Status Comments 

Removed 1994 Excavated 

Removed 1961 Excavated 
Removed 1989 Excavated 

Active Retrofitted in 1995 
Removed 1995 Excavated 

Active No action 
Removed 1995 Excavated 

Active No action 
Removed 1989 ·Excavated 
Removed 1989 Excavated 
Removed 1989 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 2000 Excavated 
Removed 1995 Excavated 
Removed 1999 Excavated 
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Sub-area 

Sub-area 6A . 

Sub"area68 

• 
Sub-area 6C 

Sub-area 60 

• Note: 
NA: Not available 

September 2004 

Table7-2 
SoU Boring Infonnation for Area 6: GKN Facility 

· Boeing Tract 1, St. Louis, Missouri 

Boring_ DateDriUed Boring 
82181 7/19/2000 MW-1 

829AW1 7/24/2000 RR1 

829E1 7/2012000 RR2 

829i1 7/25/2000 

828-N 12/6-7/1993 HW1 

828-S 12/6-7/1993 MW-3 

39-1 11/1/1994 MW-7 

39-2 1111/1994 MW9S 
39-3 11/1/1994 P81 

22-1 11/1/1994 RC10 

22-2 11/1/1994 RCll 

83181 6/1/1998 RC12 

83182 6/1/1998 RC1 

83183 6/1/1998 RC2 
822E1 7124/2000 RC3 
822E2 7/25/2000 RC4 
822E3 7/25/2000 RCS 

822N1 7/24/2000 RC6 

822W1 712412000 RC7 
827W1 9/18/2000 RC8 
827W2· 9/18/2000 RC9 
827W3 9/18/2000 RRS 
828E1 112612000 S8W-1 (881) 

· 828N1 712612000 S8W-3 (883) 

CN1 7/24/2000 TH-2 

820E1 7/19/2000 82714 
820E2 7/19/2000 82715 
827E10 11/13/2000 82716 
827E15 7125/2003 82717 
827E1 7/2oi2000 82718 
827E2 7/19/2000 82719 
827E3 9/18/2000 82781 
827E4 9/1812000 82782 
827E5 9/19/2000 82783 
827E6 9/19/2000 EPE1 
827E7 11/13/2000 EPE2 
827E8 11/13/2000 . MW-5 
827E9 11/13/2000 MWSAD 
827110 11114/2000 MW-8 
82711 7/21/2000 MW8AD 

827111 -11114/2000 MW8AS 
827112 7/2212003 RR3 
827113 7/2212003 RR4 
82712 7/21/2000 827Ert 
82713 7121/2000 

827E12 712/2003 MW-6 
827El3. 7/25/2003 MW6D 
827E14 7125/2003 SEWER 
827E16 71212003 

DateDriUed 
7/17/2000 
9/2212000 
9/19/2000 

7124/2000 
7/19/2000 
7/19/2000 
9/1812000 
7124/2000 
11/13/2000 
1217/2000 
1217/2000 

7/25/2000 
7125/2000 
7/25/2000 
9/18/2000 
9/18/2000 
9/1812000 
9/18/2000 
9/18/2000 
11/13/2000 
9/20/2000 

NA 
NA 
NA 

7121/2000 

712l/2000 
7/25/2000 
7/21/2000 
7121/2000 
7/25/2000 
7/19/2000 
7/19/2000 
7/19/2000 
7/20/2000 

7120/2000 
7/1812000 
9/20/2000 
7/18/2000 
9/21/2000 
9/21/2000 
9/19/2000 
9/19/2000 
11/14/2000 

7/19/2000 
9/20/2000 
12/612000 
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Table7·3 
Monitoring Well Information within Area 6: GKN Facility 

Boeing Tract 1, St. Louis, Missouri 

Monitoring 
Sub-area 

Well 

Sub-area. 6A MWl. 
Sub-area6B B28MW1 

B28MW2 
B28MW3 
MW3 
MWj 
MW9D 
MW9S 
MW3A 
MW3B 
B28MW-16 
B28MW-1A 
B28MW-15 
B28MW4 

Sub-area 6C B25MW4 
MW5 
MW5AD 
MW5AS 
MW5BS 
MW5CS 
MW5DS 
MW8 
MW8AD 
MWSAS 
B25MW1 
B25MW2 
B25MW3 

Sub-area 6D MW6 
MW6D 

Notes: 
NA: No infonnation available 
ft bgs: Feet below ground surface 
ft: Feet 

September 2004 

Diameter 

(inches) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Screened Total 
Interval Depth Installation Date 

(ft bgs) (ft) 

10-20 20 7/17/2000 
2-12. 12 10/25/1988 
2-1i 12 lln/1988 
2-12 12 lln/1988 

9.7-19.7 19.7 7/19/2000 
6.9-11.9 14.4 7/19/2000 
62.5-72.5 72.5 9/22/2000 
8.0-18.0 73.5 9/18/2000 
5.0-20.0 20 6/10/2002 
5.0-20.0 20 6/10/2002 

2-12 12 11/8/1988 
3.3-13.3 13.3 10/24/1988 

2-12 12 11/8/1988 
10.6-15.6 15.6 8/1/1988 
10.6-15.6 15.6 8/1/1988 
7.9-17.9 19.9 7/18/2000 
68.4-78.4 78.5 9/25/2000 
5.0-15.0 16.5 9/21/2000 

6.15-16.15 16.5 11/2212000 
7.64-17.64 18.1 11/2212000 
7.08-17.08 17.5 11/2212000 

9.5-19.5 20 7/18/2000 
70.5-80.5 81 9/21/2000 
6.5-16.5 16.5 9/21/2000 
10.7-15.7 15.7 8/111988 
10.5-15.5 15.5 8/1/1988 

NA .60 NA 
8.0-23.0 23 7/19/2000 

68.0-78.0 78 9/23/2000 

#ofTimes 
Status 

Sampled 

Active 7 
Active 9 
Active 7 
Active 6 
Active 9 
Active 9 
Active 9 
Active 9 
Active 3 
Active 3 
Closed 9 
Closed 9 
Closed 3 
Active 3 
Active 8 
Active 4 
Active 9 
Active 9 
Active 9 
Active 9 
Active 10 
Active 9 
Active 9 
Active 9 
Active 7 
Active NA 
Closed NA 
Active 9 
Active 9 
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Table7-4 
SoU Samples Uad In Avmce ConcenlraUGn Calculations In Area'' GKN Fadllty 

Boetnc Tnd 1, St. Louis. Missouri 

Sub· 
area 

6A 

6B 

VolaUie 
Orpnk 

Compounds 

Total 
Pclroleum 
Hydroa~ 

Non-RcsldenUal ConslnJc.tloll N®·Resklenllal Construction Non-ResldenUal Consirudlon 
Worker Worker Worlcer 

139'1 0.1 
l39~f().l 

122-11·2 
~ 
IHWI·S 

822Nl-4 
iffiWj; 

IMW-3'12 

1.6.2•' 

B.2-6 

Worlcer W.erker Worlctr 

ZlNI-4 
ZlWI~·. 

IBZBNI-7 • .-·. 
IMW·7·· 
IRCZ·7. 

.· 

~W-1-16 

IBZ2Nl-4 
IRC3•S· 

.... 
I··· 

.. 

,,7 . : 

v: 

.. 

.. 

:.·. 

·_ .. 

. . ,.·. . : 
. ·. ·. " 

.. ; 
n1 il-6 ~ZOEI-t ZllEI-6 2714-~ 21E2-

~~~2·~~~----~~~---¥.1B~w27~E2IIl;;0·" ____ 41~~~~~:~--~~I8n~l~~9----~~~ 
182~ 4-S 27111·' IB; I~ 

7-l 2719-9 18; 1-12 
1821 9-9 11-9 

I827El2·7 

6D IB27El.&.6 
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IW. U 

I827El.&.6 
JMW:6:ii 

IA.-mlo<.? IB271!16-7 

Pi>I)'Chlarlnalcd 
Blpbenyb 

ConslnJcllon 
Worker 

IRC:Z.,7 
.. : 

., .. : 

·.:. 
:.· 

:·· 

... , 

'·-

Mdab 

Non-Residential Conslrudlon 
Worker Worker 

1_9-l:ihl· 

ISI!WER-~ 

ZIS 
IB29EI-17 
IMW-1-16 
13!1-J·().l 
139·11-2 
~~~o-_1 
139-21-2 
139-3 D-1 

1•3 
\Vl-1 
WJ-1 
!1-6 
11-~ 

IHWI•S 
MW·3·12 

W·7·7 

IRC •10 
IRC!I·9 

16. 
IS31Bll-l 
153182 
53'182 _s 
S31B3 _5 

153183 _s 

BZ1E ·IZ 
827EI 

IBZ" 
1821 

IB2' 

S-12 

IMW-6-13 
IMW6D-12 

I SEWER-S 
I SEWER-I 
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Table 7A-5(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6A: GKN Facility 

0Gum5iE7mT?ramcnt~t st. Missouri 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 

30.5 17.5 

Groundwater table is at a depth of8 feet below ground surface (bgs) for area 

Non Residential Worker- above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

VOCs ·Volatile Organic Compounds 

NA ·Not Analyzed 

11i~1¥2@1~im11B1Blli!@:!ml.l1~-:i:W.~:•w:::::::::::::::::::::::II:I::::::::::I:::: 
Bold indicates a detection 
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Table 7A·S(b) 

Soil Constituents Average Concentrations for Metals in Sub-area 6A: 

GKN Facility Construction Worker 
B . T t 1 St. Lo is Miss i oemg rae ' u ' our 

MetalS (uglkg) 

SampleiD 

.~· u 

. -~ ,~. 0 ., .. 

a_: ~-
' ~ .:··-~ -- . ~- .... 

B21SJ-12 3,100 68,300 12,400 8,100 

B29El-17 9,500 213,000 20,300 11,200 

~-1-16 7,500 77,400 11,900 7,000 

Average Concentration • 
Only Samples With 6,700 119,567 14,867 8,767 

Metals Detections 

Notes: 
ugfkg - micrograms per kilogram · 

Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

September 2004 

;;.... 

! 
-~ 
-~ 

15 
26 
14 

18 

~ 
.f;l;l 
-~ 

f;l;l · .. fi3 
320 
320 
420 

353 
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Table 7A-5(c) 
Soil Constituents Average 

Concentrations for PAHs in Sub-area 6A: 
GKNFacUity 

Construction Worker 
B i T t1 St. Lo is Miss oe n2 rae ' u ' our 

PAH 
. (uglkg) 

SampleiD ·~ 
.I";J;l 

fl.l ;· 
U" 

' 

.. 
.. 

IMW-1-16 1,500 

Average Concentration • 
Only Samples With 1,500 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 8 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs · 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

MACTEC 
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Table 7A-7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 6A: GKN Facility 

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

u!¥1- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

~ .. ~ ... , ... Tract St. Missouri 

10.45 o. 76 0.59 0.84 1.51 o. 76 0. 79 1.20 1.09 

iw.!&mi~~~-~:&«mB!~!!MIH~il!l!mi!BW:iiiiiiiii!Iliiiiiiiiiiiiiiiiiiiii!i!i~!i!i!i!i!i!i!iii!ii 

September 2004 MACTEC 
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Table 7B-S(a) 
Soil Constituents Average Conentratlons for VOCs In Sub-area 6B: GKN Facility 

Notes: 
ug.1<g- micrograms per kilogram 
Grounct.Yater table is at a depth of Sleet below ground surface (bgs) lor area • 

Non Resldonllll Worl<er- above ~tor table In the area 

Conslruc:tlon Worl<er- above a depth ol20 feet bgs 

VOCs - VolaUie Organic Compounds 

NA- Not Analyzed 
NO- Not Deteeted 

~~!~N~t¥.¥.-.~~®'¥!&@.~iJ.@!~t@@.¥i$~iw.n:t:rt 
Bold Indicates a detecUon 

September 2004 MACTEC 
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Table 7B-5{b) 
Soil Constitutents Average Concentrations for TPHs in Sub-area 6B: 

GKN Facility, Non-residentiai Worker 
B i T t 1 St Lo • M" 1 oe 02 rae ' . UIS, JSSOur 

Constituent B22N1·4 RC3·5 
·Fractions 

TPH· ORO 
7/19/2000. NA NA 
7/24/2000 15,000 NA 
7/25/2000 NA 20,000 
7/26/2000 NA NA 
~ 'l·E.FI'~GJ;·J~.11:~ ,.DRQ.·_~ ' .. ~· ::.· ~:.<~ . .. .. : . <JgjQOQ_; ·~Q-iP~O . 
TPH· GRO 
7/19/2000 NA NA 
7/24/2000 1,400 NA 
7/25/2000 NA 220 
7/26/2000 NA NA 
AV.ERAGE TPH ·• GRO: 

.. 
. :.1::4,00 : ·,~20 .. 

TPH-·ORO 
None 
AVERAGE:TPH •· . .O.F.lO. · .. r:-,_-, __ -__ .: 

Notes: 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 
ug/kg • micrograms per kilogram 
TPH • Total petroleum hydrocarbon 
ORO • Diesel range organic 
GRO • Gasoline range organic 
ORO • Oil range organic 
Bold indicates a detection 
NA • Not analyzed 

1 of 2 

uveran 
Area 

Average. 
(ug/kg) 

1;:~: ·lJ;~QP:. :, · 
.·: 

.. .810 

... 

MACTEC 
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Table 7B-S(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 6B: GKN Facility, Construction Worker 

Boeing Tract 1, St. Louis, Missouri 

TPH-QRO. 
7/19/2000 
7/24/2000 
7/25/2000 
7/2612000 

[PH'!'GRO 
~/19/2000 

7/24/2000 
7/25/2000 
7/26/2000 

TPH'-O.RO.·. 
None 

Notes: 

Constituent 
Fractions 

B22N1-4 B22W1·6 B28N1-7 MW-7-7 . RC2-7 RC~5 

NA NA NA 15,500 NA NA 

15,000 16,000 NA NA NA NA 

NA NA NA NA 980,000 20,000 

NA NA 16,000 NA NA NA 

NA NA NA 660 NA NA 

1,400 270 NA NA NA NA 

NA NA NA NA 65 220 

NA NA 16,000 NA NA NA 
,: .6fL ·-.2~0. 

·, ".!'•'• .-• - •• · 

I I 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH- Total petroleum hydrocarbon 

DRO- Diesel range organic 

ORO- Gasoline range organic 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

September 2004 - 2 of2 

uveran 
Area 

Average 
(ugikg) 

. -~·1Q3': . 

• 

MACTEC 
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1-4 
mz7Wt·3 
D!WI· 

IS31B3 J-2..!1 

,._, -·-... -

'-· 
1.5111. 

.lOG 

~ 

..; 

r7JW1 1137,333 

~c.w.•••'*fdlfiiS r.a ...,,._. ..t.ccthpJ b-. 
tb.ltal&leaWWCIIbr·...._.,......_&.wcMIM­

~W'at:cr· ... adqldlfi(3Jibltlp 

NA·Noc-

937 

• Table 7B-5(c) 
Soli C.-nsliluciiiSA .. ra&< c-ratJonsrerMetalslaSub-arai'B: GKN F_, __ Woricer 

BodnoTnct !,St. · u~ 

Z1 

NA NA 

NA 
NA 

111,575,100 lll,lM 11,1,.,.. l.IU.lll 

lof2 

IS.'liCI 

NA 
NA 
NA 

NA 
NA 
-~ 

• 
1M .lOG .46,20CI 

31 N~ 

31l N~ 

N 
N 

_N 
No N 
NA N 

MACTEC 



• 
San1JieiD 

I I 

lt.: 

5-1: 
·10 

..... , ---.. -~a.blcit•• ... fllSr.t ....... an-l..rrrc.(llp)b-. ... ~., .... -..:.,...._ ...... ... 

.! 
] 

I 

• Tllblo'IB-5(c) 
Sollc-llumlsA_c-....-r.rMculslnSu!Horu'B:GKNFIIdiUyC..S.-Wodcer 

_llocin&Tractl,S<.'---~ 

I. 

_1,1 
1541 
7111 

~ ....... ~ ...... .12Dblllp 

ND·N.:~ 

NA·Hoo-

. 

2or2 

• 

NA 

MACTEC 



•• 

• 

• 

Table 7B·5(d) 
Soil Constituents Average Concentrations for PAlls in Sub-area B: GKN Facility 

Non-Residential Worker 
B ' T t1 St. Lo is Misso ri oe1n2 rae ' u ' u 

~ 
~ ·. 

u 
SampleiD I ; 

~ 

~ 
~ 

~- s 
' 

~ ~ ~ ro:l u . ·.~.-· ·= . ~. 
. . .. .. • . . . ~ ,, 

B22N1-4 6800 74 42 
22-1 1-2 ND ND ND 
RC3-5 22 22 11.25 

Average Concentration • 
·Only Samples With 3,411 48 26.63 

PAH Detections 

Notes: 

uglkg- micrograms per kilogram 
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

September 2004 1 of2 

PAHs (uli/k ~) 

~- :_. 

l 
~ ~-

~ ~ -e .. ~-~ 
rn 
~ . 0. 

.. Z ~ . ~-· ·=·.:. .. .CJ. ·-.· •; ', .,~ · ... · .. ~:: 
42 300 110 

ND ND 520 
11.25 85 22 

26.63 192.50 217.33 

.. 

~ 
0 
:;J 

--~-
62 

ND 
22 

42 

-~ 

~ 
~. ~ 

~ .. C: -~ . 
18 18 

ND 500 
22 22 

180 

MACTEC 
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Table 7B-5(d) 
Soil Constituents Average Concentrations for PAHs in Sub-area B: GKN Facility 

Construction Worker 
B i 1 S Lo • M" ri oe n2Tract , t. UlS, lSSOU 

·~ 
1';1;:1 

~· 
u 

SampleiD I j g 
·~ s < ,.... 
Q,. 'Q,.' ~ •, 

~ < ~· ·~· 1';1;:1 
I:.) .. ·U ~ . ~. ·~ 

B22N1-4 6,800 74 42 
B28N1-7 19.5 19.5 9.5 
22-1 1-2 ND ND ND 
MW-7-7 19 19 9.5 
IBC2-7 19 19 29 
RC3-5 22 22 11.25 
S31B16 2-7 21.25 21.25 2.125 

Average Concentration • 
Only Samples With 1,150.13 29.13 17.23 

PAH Detections 

Notes: 
ugfkg - micrograms per kilogram 
Grou~dwater table is at a depth of 5 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table iii the area 

Construction Worker - above a depth of 20 feet bgs 

PAH- Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

September 2004 2of2 

PA-Hs.(ue/k ) 

·~ 

~ 
' 

0 ::;:; s . . ·.~ .. ,.... 
e . . 

O··· ~ N 
·~ ·:~. a-· .. .. 

42 300 
9.5 110 
ND ND 
9.5 210 
9.5 9.5 

11.25 85 
2.125 2.125 

13.98 119.44 

I ~ ~ . 

0 .· o· . :;J . 
·_ ~ •. 2 . .. 

110 62 
19.5 19.5 
520 ND 

19 19 
19 19 
22 22 

2.125 21.25 

101.66 27.13 

I 
i. 
.0::: ..• 

~· . 
c. 

18 18 
19.5 . 19.5 
ND 500 

19 19. 
19 19 
22 22 

5.07. 2.125 

17.1 85.66 

MACTEC 
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Table 7B-5(e) 
Soil Constituents Average 

Concentrations for PCBs in Sub-area 6B: 
GKN Facility 

Construction Worker 
Boemg T 1 S Lo is Misso ract ' t. u ' ur 

PCB 
.. (u2/k2) 

~-

Ill 

Sample "Ill ~ 

= 9 
CJ 

~ 
~C2-7 10~ 

A v_erage Concentration • 
Only Samples With 100 

PCB Detections 

Notes: 

uglkg • micrograms per kilogram 

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. 

Non R~idential Worker • above groundwater table in the area 
Construction Worker- above a depth of 20 feet ~gs 

PCB - Polychlorinated Byphenyls 

NA • Not Analyzed 

MACTEC 



• • • 

D. N.l 
N.l 

2. 
. 1- 2. 11• 

2. 

D 13 1: 15 1! 13. 15 13. .r 1-,D,.i -,5 ff 15. e: ·15 115. 115. 13. 1!3 70.· 311. 
4 260 

0.31 

,_ 1. 31.• 1. 2: 1M ..... .... 311 .62 3. 9! 

4. 2. 21l 0.1 .00 

o. 24. -'N: 
o. 22 0. 0. 2. 0.6 

7000 0. 0.! -25. 138. 0. n ~ 2. 31 1[ 

11 
ZBD 
31 

5C 1. 27: 50. 5.1 " 207. 8. 3.1 

26. 45. 2.1 1. ,_ 

3.4D 1~ 12. 12 1: -, 50 334.i 1: ,, 1: 70.: 11: 1: 826. 38.1 

0.5C 0.8 2.: o: 

R Nil 10 2. 2. 2. 1. 38 2. 

50 4. 10 

0. D. D. 1, o.: 

0. D. -0. D.41 1.535 " .10 2: -,: -,: 

D.• 21.111 !.5C 1.54 2.! 22! D. D. 3 • 

•• -,: ..,., 50 
... 

D.90 D.5C 1.90 . 5C 22.00 go liQij ?!<0 ...,..., D.5D :u. D. 3. D.: 1.50 2. 0. 0.00 1. 

125 Nil Nil 125 Nil 

~ 
25 125 25 125 250 Nil NA 125 

'''''''''''!~:::::<' 
· .. :·: .·:· 

540.31 1.55 7.97 0.74 3.36 13.46 7.51 3.22 4.24 11.71 13.3' 7.51 14.22 7.11 14.13 ... 15 512.1 4 135.09 7. 71 3.50 79.98 31.55 12.14 3.33 3.20 3.19 19.51 13.02 51.37 ..... 5 3.52 141.77 10.06 

NotH: 

ugll- nicrngrwns per ~t•r 

VOCs- Volatile orgaRc Compoc.nfs 

:fi~tfii~~~i~~Wi~~:~:~:::~ 

Scptanbcr 2004 

MACIEC 
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Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

ug/kg - micrograms per kilogram 

26.83 2.92 3.47 3.60 233.11 12.38 12.43 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

VOCs -Volatile Organic Compounds 

NA - Not Analyzed 

~n~am:•:~~a:oomm:w:mlW~~~:tt::i:~:tt::::::t~It 
Bold Indicates a detection 

September 2004 

600.25 29.44 90.25 

MACTEC 
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• Table 7C-S(b) 
Soil Constitutents Average Concentrations for TPHs in Sub-area 6C: 

GKN Facility, Non-residential Worker 
oemg rae UJS, ISSOUn B. T tlSt.Lo. M" . 

Constituent 
Fractions 

820E1·6 820E2-8 827110.9 

,, 

rt:PH_;. DRO '· 

7/18/2000 NA NA NA 
7/19/2000 170,000 490,000 NA 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 
7/25/2000 NA NA NA 
11/14/2000 NA NA 650,000 
7/22/2003 NA NA NA 
7/25/2003 NA NA NA 
~VI;f.J~G.I;. TPI:f• DRQ. , __ 1?:,Q;OQO:·:· (·.:.~~o.Q.Q(L.' :: ::'.§qQ;QQQ· . 
[T,P.H!".GRO 

. . ~ .. .. 

7118/2000 NA NA NA 
7/19/2000 65 320,000 NA 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 
7/25/2000 NA NA NA 
11/14/2000 NA NA 65 
7/22/2003 NA NA NA 
7/25/2003 NA NA NA 
~YI;R.A.GE:~JP.H· .. GRQ.' ~ .. •, '. '&5:':_:_._ ,; ·-.-~~O~QQ(l; ·: ·e~. .. ' ... 

Tf'H.:~ ORO-
.. . . 

.... _.. .. .. 
7/22/2003 NA NA NA 
7/25/2003. NA NA NA 
AVER.~GE;;TPH ·• ORQ. 

. . ·' .· · .. ·~ ••... l 

.. .... ... 

Notes: 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table in the area 

Construction Worker • above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

1 of 2 · 

8271-11-9 

NA 
NA 
NA 
NA 
NA 

120,000 
NA 
NA 

J2Q;QOO: ... 
. .. 
NA 
NA 
NA 
NA 
NA 
65 

NA 
NA 

.. 65' .. 
.·.· • - ·.: 1 ·:'· 

; 

NA 
NA 

... ~ .. .. 

uveran 
Area: 

82719-9 Average 
(~~g) 

• TPH-DRQ 
NA 
NA 
NA 
NA 

1,400,000 
NA 
NA 
NA 

.. 1~A.OQ;.OQQ. ' .. ~~fi;®Or .. : 
TPH-GRO 

NA 
NA 
NA 
NA 
65 

NA 
NA 
NA 

· . E?.5./:: . .. ·::: ~iQSg;:·.:.: .. -.. 
. . 

. TPH-~ORO 
·• 

NA 
NA 

.:• . ··," ... 
• . ._,·, 

ORO - Diesel range organic 

ORO - Gasoline range ~rganic 
ORO - Oil range organic 
Bold indicates a detection 

NA - Not analyzed 

• 

MACTEC 
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Table 7C-5(b) 

Soil Constitutents Average Concentrations for TPHs in Sub-area 6C: GKN Facility, Construction Worker 
Boeing_ Tract 1, St. Louis, Missouri 

Constituent· 
Fractions 

ITPH-DRO 

820E1-6 820E2-8 827E2-12 

7/18/2000 NA NA NA 
7/19/2000 170,000 490,000 4,500,000 
7/20/2000 NA NA NA 
7/21/2000 NA NA NA 

827110,.9 82711-12 827111-9 82719-9 

NA NA NA 
NA NA NA 
NA NA NA 
NA 16,000 NA 

NA 
NA 
NA 
NA 

7/25/2000 NA NA NA NA NA NA 1,400,000 
11/14/2000 NA NA NA 650,000 NA 120000 NA 
7/22/2003 NA NA NA . NA NA NA NA 
7/25/2003 NA NA NA NA NA NA NA 

ITPI-t-GRO. 
7/18/2000 NA NA NA NA NA NA NA 
7/19/2000 65 320,000 240 NA NA NA NA 
7/20/2000 NA NA NA NA NA NA NA 
7/21/2000 NA NA NA NA 150 NA NA 
7/25/2000 NA NA NA NA NA NA 65 
11/14/2000 NA NA NA 65 NA 65 NA 
7/22/2003 NA NA NA NA NA NA NA 
7/25/2003 NA NA NA NA NA NA NA 

•• 
uverau 

Area 
Average 
(uglkg) 

TPH~GRO 

[PH-ORO ·... .,_·: .... , ·· .• ":·. .·' .. ::::··..... . ..... ······'··· ':TPH'-:ORo·· 
7/22/2003 NA NA 
7/25/2003 NA NA 

Notes: 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

uglkg - micrograms per kilogram 

TPH - Total petroleum hydrocarbon 

September 2004 

NA 
NA 

2of 2 

NA 
NA 

NA NA 
NA NA 

DRO - Diesel range organic 

ORO- Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

NA 
NA 

MACTEC 
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Table 7C-5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area-6C: GKN Facility 

Non-Residential Worker 
B i T 1 S Lo Is Miss oe ne ract , t. u ' OUrl 

MetiUs (ug/kg) 

SampleiD 

== 0 == 
:;) 

== 
;::) i z w :;::) i 0 .a: 0 c a: 

a: <· . :< :c . 
. !i :m· ·o· . •, .... IS·., . 

827E15·8 NA NA NA 10,000 
827E1·9 7,200 164,000 290 69,800 
827E7·10 2,800 75,700 310 9,300 
827E9·10 5,900 163,000 740 13,400 
82714·5 4,400 233,000 310 13,200 
82716·8 10,850 166,000 330 93,650 
82717·3 7,700 293,000 330 18,000 
82719·9 6,500 189,000 320 17,600 
82781·5 2,200 75,400 320 10,700 
82782·8 7,000 108,000 320 16,000 
Average Concentration • 

Only Samples With . 6,061 163,011 363.3 27,165 
Metals Detections 

Notes: 
uglkg ·micrograms PJ3r·kilogram 
Groundwater table Is at a depth of 10 feet below ground surface (11gs) for area. 
Non Residential Worker· above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 
NA • Not Analyzed 

September 2004 I of2 

> a: 
:;) 

Q 0 
< a: 
w ·W 

. .;J . ... 
== NA NA 

14,100 47 
7,300 60 

12,600 65 
8,700 19 

13,400 27 
12,200 17 
14,000 20 

6,400 11 
10,500 29 

11,022 33 

== :;) 

z w 
..J ·w u; 

NA 
315 
310 
320 
310 
330 
530 
320 
320 
320 

342 

MACTEC 
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Table.7C-S(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6C: GKN Facility 

Construction Worker 
Boein2 Tract 1, S L . M' t. OUIS, ISSOUn 

.Metals (~glkg) 
.. 

' .. · 
.. 

SampleiD ... 

-~ ' 
.• :=: .. 

·(;) ::» 
.:e :;) :~: · .. '' ·z· w :;) ·:e 

f/) ii c ·a: .. 
a: iC( c:c ::c ·. . ct. <ID .(J •.' ·0 .. · .. 

827E10-12 2,700 91,800 325 11,800 
827E15-8 NA NA NA 10,000 
827E1-9 7,200 164,000 290 69,800 
827E2-12 9,400 176,000 1,200 17,200 
827E3-12 2;700 101,000 315 11,800 
827E4-12 1,500 64,800 310 13,700 
827E5-14 4,400 103,000 740 ·10,900 
827E6-12 4,600 85,100 . 320 13,300 
827E7-10 2,800 75,700 310 9,300 
827E8-11 4,200 146,000 660 13,700 
827E9·10 5,900 163,000 740 13,400 
82711-12 5,500 152,000 76 13,400 
82712-11 3,700 71,600 335 14,400 
82713-12 7,700 142,000 98 17-,500 
82714-5 4,400 233,000 310 13,200 
82715-14 5,400 122,000 310 17,900 
82716-8 10,850 166,000 330 93,650 
82717-3 7,700 293,000 330 18,000 
82718-15 8,500 295,000 180 18,700 
82719-9 6,500 189,000 320 17,600 
82781-5 2,200 75,400 320 10.700 
82782-8 7,000 108,000 320 16,000 
MW-5-12 8,200 84,400 320 14,500 
MW-8-14 5,800 107,000 335 18,100 
MWSAS-12 10,750 303,500 1,395 16,400 
Average Concentration • 

Only Samples With 5,817 146,346 424.5 19,798 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 
Groundwater table Is at a depth of 10 feet below ground surface (bgs) for area. 
Non Residential Worker- above groundwater table In the area 
Construction Worker- above a depth of 20 feet bgs 
NA • Not Analyzed 

September 2004 2of2· 

.- . 

., 

.. 
.. 

.. 
•' . 

c 
c( 
w 

.. . .,;;~: 
7,600 

NA 
14,100 
10,400 

9,200 
7,000 

10,600 
7,600 
7,300 
8,000 

12,600 
9,100 
6,800 
9,700 
8,700 

12,800 
13,400 
12,200 
11,700 
14,000 

6,400 
10,500 
'8,600 
11,900 
9,800 

10,000 

>. :a: .. 
::J 
0 a: w 

.:e 
65 
NA 
47 
25 
65 
60 
60 
65 
60 
65 
65 
19 
21 
26 
19 
30 
27 
17 
21 
20 
11 
29 
16 
18 
65 

38 

:e 
::J 
z w 
...1 

»> 
325 
NA 

315 
315 
315 
310 
310 
320 
310 
'330 
320 
325 
335 
320 
310 
310 
330 
530 
330 
320 
320 
320 
320 
335 

322.5 

329 
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Table 7C-5(d) 
Soil Constituents Average Concentrations for PAHs in 
Sub-area 6C: GKN Facility Non-Residential Worker 

B i T t 1 St. Lo ' Miss i oe ng rae ' UIS, our 

PAIIs:{u~g) 

.. 

I 
. . . . 

~ 
,. 

r.:l u 
SampleiD ~ 0 

~ -~ < i ,-... ,-.. 

~ e 
~ ~ 

riJ . 
'· . -~·. 

: z f5· ~-
' ~ = · .... u. 
' 

.. . .. 
B2714-5 9.5 9.5 72 
B2719-9 95 95 740 

· Average Concentration • 
Only Samples With 406 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area.· 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of 20 feet bgs 

PAH- Polyn\lclear aromatic hydrocarbon 

NA - Not Analyzed 

1 of2 

~-

~ 

~ 
0 
l:) ·.s 

18.5 
190 

MACTEC 
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Table 7C-5(d) 
Soil Constituents Average Concentrations for PAHs in 

Sub-area 6C: GKN Facility Construction Worker 
BiT tlSt.Lo' Mis i oe n2 rae ' UIS, sour 

.P .NHS (ilg/kg) ·. 
.. .. 

I .~:. ' . 

. lilil: ·. 
U·· ,. 

l 
.. 

SampleiD 
: 

··o 
. ~-~ 

.... ~: ~:· .-~ ' 
1:/.l: 

z· .. Z i· ~; liJ;l. 
' :Ci:l' ·-u . 

B27E2-12 94 39 9.5 
B2714-5 9.5 9.5 72 
B2719-9 95 95 740 

Average Concentration • 
Only Samples With 66.17 47.83 273.83 

PAH Detections 

Notes: 

uglkg - micrograms per kilogram 

Groundwater table is at a depth of 10 feet below ground surface (bgs) for area. 

Non Residential Worker - above groundwater table in the area 

Construction Worker - above a depth of 20 feet bgs 

PAH - Polynuclear aromatic hydrocarbon 

NA - Not Analyzed 

2of2 

. .. 

. 

i 
~l o· ' 
.~; . ' 

44 
18.5 
190 

84.17 

MACTEC 
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Table 7D-S(a) 
Soil Constituents Average Conentrations for VOCs 

in Sub-area 6D: GKN Facility 
Boemg T 1 S Lo • M" ract ' t. UIS, ISSOUrl 

VOC$·.:(uQJkg); . ' 

w ~ ·z. 
'' .·<· w: 

::c :!:. to· ,' ....... 
w.· 

:5 ·z· : 

0 0 
Sample to a:· lri o· ~· 

:0 .... . ' 

..I 
I.L .. > 
iS :c 
0 tu w a: o. ..I z > w ..I :c .. .:) ::c 
(.) 'ti ; ..I .,g 

'" c: .:e. . .• -······ 

Non- Resld~nua,r Worker 
B27E12·7 8.4 NA 25 
B27E14·6 2.5 125 52 

Average Concentration • 
Only Samples With 5.45 38.5 

VOC Detections 

CQn~tr.u~ti~f.fWO.r~er . '' 

. " 

B27E12·7 8.4 NA 25 
B27E14·6 2.5 125 52 
MW-6-13 NA 12 3.2 

Average Concentration • 
Only Samples With · 5.45 68.5 26.73 

VOC Detections 

Notes: 
uglkg • micrograms per kilogram 
Groundwater table is at a d.epth of 9 feet below ground surface 
(bgs) for ar~a. 
Non Residential Worker- above groundwater table in the area 
Construction Worker • above a depth of 20 feet bgs 

VOCs • Volatile Organic Compounds 
NA • Not Analyzed 
Bold indicates a detection 

MACTEC 
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Table 7D·S(b) 
Soil Constitutents Average Concentrations for TPHs in 

Sub-area 6D: GKN Facility 
Non-Residential Worker and 

Construction Worker 
B i T t 1 St. Lo is M' oe n2 rae ' u ' assour 

'verau 

Constituent 
B27E16-7 

Area· 

Fractions Average 
(ug/kg) 

TPH • D.RO 
.. 

TP.H•DRO 
7/19/2000 NA 
7/2/2003 2,500 
7/25/2003 NA 
AVE.aA§!iS. l_PI;f· ·/P.FIQ .. .?.qQP:.,.:: ,, ... 2;5.0Q•; ..· 

TPH·~·G.RO ,. TP:H . .;_·GRO.~ 
7/19/2000 NA 
7/2/2003 12,000 
7/25/2003 NA 
AV;I;:.FIAGE .TPH'~;(;60 · . .1;~;ooo: .. : :-.. -,1~{().0.0.: " 

TPH· OR,O~ · TPH'·.ORO.· 
7/2/2003 2,500 
7/25/2003 NA 
AVE_R~GE·l.Pif;..:()RO· :.2;·~om 

;. '2i500 :.~'· . 

Notes: 
Groundwater table Is at a depth of 9 feet below ground surface 
(bgs) for area. 
Non Residential Worker- above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
uglkg - micrograms per kilogram 
TPH - Total petroleum hydrocarbon 
ORO - Diesel range organic 
ORO - Gasoline range organic 
ORO - Oil range organic 
Bold indicates a detection 
NA - Not analyzed 

., 
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Table 7D·5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6D: 

SampleiD 

GKN Facility Non-Residential Worker 
Boeing Tract 1, St. Louis, Missouri 

Metals (uWJcg) 

SEWER-S 5,800 174,000 305 11,000 14,400 _6(] 

SEWER-S 4,500 123,000 740 21,000 10,200 65 
Average Concentration • 

Only Samples With 5,150 148,500 522.5 16,000 12,300 
Metals Detections 

Notes: 
ugfkg - micrograms per kilogram 
Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
Non Residential Worker.- above groundwater table in the area 
Construction Worker- above a depth of20 feet bgs 
NA -Not Analyzed 

Ta~le 7D·5(c) 
Soil Constituents Average Concentrations for Metals in Sub-area 6D: 

September 2004 

GKN Facility Construction Worker 
B' T 1SLo'Missoi oem2 ract ' t. DIS, ur 

· .. Metab(u~r 
; .. .. 

'· .··. 
Sample Ii>· 

·.~ .. t.) ; ; .... :~ 

= ... u 
MW-6-13 17,700 195,000 120 
MW6D-12 9,000 143,000 760 
SEWER-S 5,800 174,000 305 
SEWER-S 4,500 123,000 740 
Average Concentration • 

Only Samples With 9,250 158,750 481.3 
Metals Detections 

Notes: 
ugfkg- micrograms per kilogram 
Groundwater table is at a depth of9 feet below ground surface (bgs) for area. 
Non Residential Worker - above groundwater table in the area 
Construction Worker- above a depth of 20 feet bgs 
NA - Not Analyzed 

'· 

; 

l 
0 .; : 
o. 

15,000 
14,300 
11,000 
21,000 

15,325 

.. 

.. 
. .. 

·~· •' ' 

.::::s 
8,400 

27,700 
14,400 
10,200 

15,175 

;;.· 
.~ 

t.) 
Cl::· 

! 
21 
65 
6(] 
65 

53 
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Sub-
area 

6A 

6B 

Table 7-6 
Groundwater Samples Used in Average Concentration Calculations in Area 6: GKN Facility 

Boeing Tract 1, St. Louis, Missouri 

Volatile Total Polynuclear 
Polychlorinated 

Organic }Jetroleum Aromatic 
Biphenyls 

.Metals 
Compounds Hydro~rbons .Hydrocarbons . 

B21SlW B29ElW B21SlW 
B2911W MWlW 
MWlW 
B2.2~2W 
l}2..2E3W •. 

~2~NIW 
B22:WlW · : ~28.MW~:W · .. -. ··.' . · .. -: Jl22WlW . 
B27WIW • B28MW4W. • B2.7VHW 

'B27W2W 
:a27W3DW. 
B27W3SW MW3w .' . • . : :.' -. . . ... , . . . :.ll~~sw 
B28EIW· 
B28MWIW· · RC2W. . . . . . . ·. B28MW1'W 
B2.8MW2W l{C3W . B~8l.VfW2W 
B28MW3W 
B28M\V4W ··. B.28NIV( 
B28~l:W . ' ,. . ~ . . ' _. RClOW. 
HW1W . ;RCrw: 

·MW3AW ,·''; . .•. . · .. ~~:--: •. ··. ' ••. > .,: RG2.W. 
MW31JW .· .. ·.. . ; .. : . : ~-c~:~r 
~~w ... ~. . •. 

·.~7W 
. ··RClOW 

.. ... :' .. ; .. ·-~··' .: .. ··. . . . ·· ..... : .:·,;: < .. ::,: :> ... : .... : ~t;:~:OW . 
~GlW :•'•' .· 

. i. 

, RQ2Vf. 
RC3W 
RC4W 

. R.~6DW . ·-·' .... :. ~- . ; . ,..... ·. : . · . ;· · MW1'W_' 
RC6SW. 

J •• ·...... ;MW~SW 
RCSDW. .. .: ' 

·:.i · .. ·::>:· .: .. ': .... ; ~q~~W: 
RCSSW ·, .'.\ 

.. : ... · _; 

.... ·.·· . ·, :. .... : .. : . . . . . . .... · . . .. ~-

September 2004 Page 1 of2 

·.I 
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Table 7-6 
Groundwater Samples Used in Average Concentration Calculations in Area 6: GKN Facility 

Boeing Tract 1, St. Louis, Missouri 

Sub· 
area 

Volatile 
Organic 

Compounds 

B27ElW 
B27E2W 
B27E4W 
B27112W 
B2711W 
B2712W 
B2715W 
B2716W 
B2717W 
B2718W 
B2719W 
B27S2W 
B27S3W 
MWSASW 
MWSW 

6C MWSW 
MW8ASW 
MWSW 

6D B27E16W . 
. MW6w· 

September 2004 

Total· 
Petroleum 

Hydroc~r~ons 

B25MWIW 
B25MW4W 
B27ElW 

. B27E2W 
B27110W 
B27111W 
B2711W 
B2712W 
B2716W 
B2717W 
B2719W 
MWSASW 
MWSCSW 

I ~ ' 

: . i . ~ .... ~- . .. 

Polynuclear 
Aromatic 

·Hydrocarbons 

... ·:: ~ . .. ·· .. · 

Page2of2 

Polychlorinated 
Biphenyls 

· . .. 

. .. .' ..... ::··. 

. ' 

Metals 

B25MW1W 
B25MW4W 
B27EIOW 
B27E11W 
B27El5W 
B27EIW 
B27E2W 
B27E3W 
B27E4W 
B27E5W 
B27E6W 

· B27E7W 
B27E8W 
B27E9W 
B2711W 
B2712W 
B2715W 
B2716W 
B2717W 
B2718W 
B2719W 
B27SIW 
B27S2W 
B27S3W 
MWSASW 
MWSBSW 
MWSCSW 
MWSDSW 
MWSW 
MWSASW 
MWSW 

· SEWEaw .. 
· .. : 

. .;: 

MACTEC 



• 

• 

• 

Table 7A·7(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area 6A: GKN Facility 

. B 0 T 1 S Lo is M' 0 

oemg ract ' t. u ; JSSOun 
.. . .. VOCs; .• 

·.(uWJ) 

~ : 

·~ 
~ 

~ ~ 
.~ 

·. 

:E 
eo-

SampleiD .f;;l . · ... ~ 
i ~ 

0 =:· -~ 

0 •··· 

~ -~ ~ :a rl:l u ..... 0 u 
~ i 

... Q. ~ u 0· § ~ 0 
...... 
Q 

-~ 0 -~ .I 

E- :a 
~-

0 '«'1 .... -~ 
·r;;l 

-~ ~ ·.5 
I 

~-
rl:l ~ = .tl 

B21SIW 5 0.5 0.5 0.52 0.5 NA 0.5 
B29AWlW 5 . o.;s. OS •. ·O;S. . Q:S; :NA. .::-. :os. 
B2~ElW 
B2911W 
MWlW 

Average Concentration • 
Only Samples With 

VOC Detections 

Notes: 
ug/1 - micrograms per liter 
VOCs - Volatile Organic Compounds 

NA -Not Analyzed 

·. 4~(; 
5 

21.36 

10.45 

.. .. o.~ 0;5: ·. : o.s 
0.5 0.6 0.5 

1.29 Oo68 1.50 

.0.76 0.59 0.84 

No VOCs except acetone and/or· methylene chloride detected in the sample· 

September 2004 

! ·;· Q£S. : .. :.NA: :<.: .:!.l:S 
1.7 NA 0.37 

. 2o32 0.76 1.50 

1.51 0.76 0.79 

f;;l 

~ ~ 0 
!E ~ u 
~ 

.. 
~ f;;l 

~ 
0 
53 

-~ u 
~ .. 

0.5 0.5 
. ~ .. 0£4 . ·.o.s 

.. .... o~s: .'o.s 
0.77 2.1 
2.32 0.68 

1.20 1.09 

MACTEC 



• 

• 

• 
September 2004 

Table 7A-7(b) 
Groundwater Constitutents Average 

Concentrations for TPHs in Sub-area 6A: 
GKN Facility 

B ' T t1 St Lo is Miss oemg rae· ' . u ' our 
· uveran 

Constituent Area 
Fraction by B29E1W· Average·· 

Sample Event (ugll)· .. 

TPU·DRO · Tl'li.;DRO·· 
7/2112000 25Q 
7/26/2000 NA 
7/27/2000 NA 
~:'V;~~,c;~· .. .. . 2~0: . . ... 

:IPH·GRO 
7/25/2000 730 
7/26/2000 NA 
7/27/2000 NA 
~VERAGE·· .: . ~.· -··· ·_. ..... ]3Q'. . .. 
TPII.;QRQ· .· 

None 
~YERAGE: 

';•\ 

.. 

Notes: 

ug/1- micrograms per liter 

TPH - Total petroleum hydrocarbon 

ORO - Diesel range organic 

ORO - Gasoline mnge organic 

ORO - Oil mnge organic 

Bold indicates a detection 

NA - Not analyzed 

:: .. _.:~.SP: _ .. 
TP:II•G~O. 

.. 
J~:.: ·. ·2 ~ . ··~ 

r.I'PH-ORO. 

.. 
. •!-

MACTEC 
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Table 7A-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 6A: 

Sample ID 

B21SlW 
MWlW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 

ug/1-. micrograms per liter 

NA - Not Analyzed 
Bold indicates a detection 

September 2004 

GKN Facility 
B 1 S Lo • M. oeingTract ' t. UIS, ISS OUr 

' ·. · M::e~ls (~~) .. . . .. 

u 
·~ . ·~· .•. ~.·: . 

~ ;· .:. 
·~ .. ~ .. ~. -~. ·;;t .... B .. : 

196 22900 13.4 1060 
7.39 233.63 1.69 17 

102 11,567 7.54 539 

.. 
. , . 

.. 

~ I Q o· 

~· 
.·~ 

.· ~ .~ .. . . .. • . : •... Eii . 

388 1.3 7 
8.25 0.2719 26.25 

.198 0.79 16.63 

MACTEC 



• 
Sorri!M ID 

~ 

~&:~ -.... - .... """"·--.......... ....... _ 

~ 

' ~ 

I • 

• 
7IXI 

140.3'1 

NoYOCa._..._ ........ ..;l!l 

! 

~ 1 I 
i I 

13 13 

12 

Ul 71'1 0.74 

i 
~ ! 

i 
~ I l I ~ • 

1! 

m 12 

0. 

1l 13 

'0 

Ul 11M 7.&1 3.22 ol.24 

•• 
TaWe7B·7(o) , 

~~A-~r...VOC.Ia __ QI,GKNFodlkJ 

-T.-tl.SL....__ 

Vl C.{l!ll/l 

! ~ 
~ 

! 
~ 

I I 
I l I l ; I r j I i , . I ~ 

1! .. 161! 

2-t. 
25. 0. 

'~ 
211, C5.121 

21, 0. 

,28. 1. 1. 

.. .. _ 

1o1, 0, 

25 25C 1100 
V.1:2li '·'I 

.. 71 11.31 7.&1 14.22 7M 14.11 _, .. 112.14 - 7.71 1.&0 

• 
ffi I 
~ ~ I ~ a: 

i I ; 0 

l ; ~ 
g ! I ~ r ~ I ~ ~ ~ ~' ~ 

~ ~ I ~ ~ I i J 

111 
2.1 

113 J! 311, 
211001 

38. 40, 1i • 2.1 

1 • 1. 
22, 0. .. - 10,; 

_5.1: 
211. 2. 

21, 2:351 0. 

22.• 3. 

ll 12! 

7UI 11.155 12.84 3.11 3.20 3.11 11.&1 13.02 &U7 111.86 3.li2 144.77 10.08 

MACTEC 



• 
~onstltuent 

Fraction by B22E3W 
Sample Event 

ITPH:-DRO 
7/24/2000 NA 
7/25/2000 600 
7/26/2000 NA 
7/28/2000 NA 
10/23/2001 NA 
3/21/2003 NA 
6/18/2003 NA 
4/29/2004 NA 
"V!;fl~~E;_:.: .. '6_00: .. 
rrPH~.GRO . . 

7/24/2000 NA 
7/2512000 130 
7/26/2000 NA 
7/28/2000 NA 
3/21/2003 NA 
6/18/2003 NA 
~/29/2004 NA 
A.v.e.,a.~G.e:: ;::_·~ . .:_: . .. 1:ap·. 
rTPH•QRO - -· _· · ; . -

3/21/2003 NA 
6/1812003 NA 
4/29/2004 NA 
AY~RAGE ·._ · 

... .. .. .. 

Notes: 

ug/1 • micrograms per liter 

TPH- Total petroleum hydrocarbon 

ORO - Diesel range organic 

GAO • Gasoline range organic 

September 2004 

• Tabl~ 7B-7(b) 
Groundwater Constitutents Average Concentrations for TPHs in Sub-area 6B: GKN Facility 

oemg rae ' UJS, ISSOUn B . T t 1 St. Lo • M" • 

B22N1W B28MW1W B28MW3W B28MW4W 

.. 
·-

2,900 NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 170 150 NA 
NA NA NA 420 
NA NA NA 310 
NA NA NA NA 

. ·:'2~900,: ' 
.. 1'7<f' :: ~ ;•:,--.::1;59\·' :.::· <·. :: :-3§5.:. ... 

' .. .. .. .. 
3,600 NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA 460 
NA NA NA 1,000 
NA NA NA NA 

··.3®0:·: ' . ·.· .i :; ·:. ;::': ;~ :~ :~ : 
.. 

• : ~-.z3o :. _ _. 
I • ,•:· .. •.·.· ' -·. .. ,. .. ; .. ~· . 

.. .. ., 

NA NA NA 50 
NA NA NA 50 
NA NA NA NA 
.... . :···.····.;•· · .• ;: ~. ( . .. 

.. 50' " 

' 

ORO - Oil range organic 

Bold indicates a detection 

NA - Not analyzed 

" 
•,' 

B28N1W HW1W 

NA 480 
NA NA 

250 NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

25Q_ ._· >A~Q;.\ 
.. . ·.· 

. . ., :· .. 
NA 180 
NA NA 

1,000 NA 
NA NA 
NA NA 
NA NA 
NA NA 

.: ' .. 1000'. : ;::::li3.QX.:'· 
.. .. . -. 

NA NA 
NA NA 
NA NA 

' : ···~ ... i .. 

' .. 

MW3W RC1W RC2W 

. . ··· . 

NA NA NA 
NA 250 340,000 
NA NA NA 

250 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

';_~® ·. ·. 250 . '34.0:PQ9 ·; 
. -- .. 

.. .. ., .... -: .. · 
NA NA NA 
NA 130 2,100 
NA NA NA 

1,700 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

J' .::.t7.®;. ' _ 1a.~r ,·. -. ~:HHt :;,_~_, 
' . 

' - . •· 

NA NA NA 
NA NA NA 
NA NA NA 

.. .. " . ··,,· .... -~ ~ .. 
.. . .. · 

• 
~verau 

RC2W Area 

·. -2004 
RC3W Av~rage 

(ug/1) 

•'' 
.T.PH-DR_O 

NA NA 
NA 49,000 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

7,000 NA 
~?l..OQQ: :·4~M>QO . ~3,45l';' 

·TPH-GRQ .... .. · 
NA NA 
NA 140 

. NA NA 
NA NA 
NA NA 
NA NA 

250 NA 
::·: __ ·?~.:::. ,_·.:_140 ' 99J:t::.·;: . 
' •.' ''', • ·~ • • I • 

.. 
TPH·~oao: 

NA NA 
NA NA 

250 NA 
r::-.:-~s.o:::-· 

,":.··· tso···_: 

MACTEC 



• 

• 

• 

. Table 7B-7(c) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 6B: GKN Facility 

SampleiD 

B22E2W 
B22E3W 
B22N1W 
B22W1W 
B27W1W 
B27W2W 
B27W3DW 
B27W3SW 
B28E1W 
B28MW1W 
B28MW2W 
B28MW3W 
B28N1W 
HW1W 
MW3W 
MW7W 
MW9SW 
RC10W 
RC1W 
RC2W 
RC3W 
RC4W 
RC5W 
RC6DW 
RC6SW 
RC7W 
RC8SW 
RC9W 
RR5W 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 - micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

~ z 
w 
t/) 

~ 
5n 
453 

70.9 
47.5 
27.6 
84.2 

5 
109 

82.8 
18.07 
47.18 
27.14 
23.2 
499 

14.27 
13.18 
42.55 

112 
15.4 
549 

9.85 
109 

37.9 
11 

16.4 
61.4 

5 
23.8 
37.7 

108 

B' lSLisMisuri. oeme: Tract ' t. ous, so 
" . ·Metals; uQJij ., -• '· 

·-
·' .. 

. . .. 

:e. :e :e :::::» > 
:e :::::» :i. a: :::::». 

::J. .z :::::» :i o- c 0 w. a: c 
~ ·iCC a: ..J < ~· -~-

w 
~ m- : ' :e ' 

57000.0 2.5 2170.0 684 1.8 2.5 
13100.0 2.5 2 390.0 802 2.2 2.5 
5no.o 14.9 426.0 542 0.42 36.4 

23 400.0 23.4 2 560.0 1.180 2.1 2.5 
397.0 2500 72.9 27.6 0.84 2.5 

7660.0 2500 336.0 95.2 0.51 2.5 
553.0 2500 5.0 1.5 0.1 2.5 

2070.0 2500 250.0 97 0.25 7.2 
1 620.0 2.5 301.0 105 0.43 2.5 

730.0 419.8 24.4 21.65 0.13 27.5 
500.8 509.06 26.1 79.24 0.1 . 26.25 

2,203.3 370.53 76.5 112.64 19.19 2.5 
637.0 2.5 54.6 19.2 o.on 2.5 

19.000.0 2.5 906.0 798 2 32.6 
615.2 1.78 35.7 15.24 .0.12 18.33 
666.7 2.1 29.28 13.64 0.0956 26.25 

3,690.9 230.26 105.82 56.13 0.27 51.25 
3,280.0 2500 641 267 1.2 2.5 

589.0 8.6 64.5 19 0.16 2.5 
2;100.0 24.2 159 39.8 0.2 2.5 

928.5 2.5 37.2 12.3 0.075 2.5 
2540.0 2500 490 220 0.61 2.5 
1 020.0 . 2500 91.5 31.6 0.1 2.5 

820.0 2500 16.2 34.8 0.1 2.5 
841.0 2500 69.8 22.6 0.1 2.5 

3160.0 2500 411 124 0.49 2.5 
756.0 2500 25.2 5.9 0.1 2.5 
488.0 2500 71.2 24.9 0.1 2.5 

1,630.0 2500 91.1 33.5 0.1 2.5 

5,440 1,176.5 412 189 1.17 10 

w 
t/) 
w z 

a: < w CJ 
~ z 

< c;; :e 
5 NA 
5 NA 

1.2 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

7.5 NA 
7.5 NA 

5 NA 
5 NA 
5 NA 

6.67 NA 
7.5 NA 

12.5 6400 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 6,400 

MACTEC 



•• 

•• 

• 
September 2004 

·Table 7B-7(d) 
Groundwater Constituents Average Concentrations 

for PAHs in Sub-area 6B: 
GKN Facility. 

B T t 1 S Lo • Miss oem2 rae ' t. uas, our 
PAH 

.(ug/1) . 

~ 
f;l;l• .' 
t.>· 

'' .;.·. -S~phHD 
·. 

~' 
' .. 

' 

-~ ~-
. :·~- -. '!a .. ' : ~-. 

~-
.. 

2-

B22NlW 
RC2W 

Average Concentration • 
Only Samples With 

PAH Detections 

Notes: 
ug/1- micrograms per liter 
PAH • Polynuclear aromatic hydrocarbon 
NA • Not Analyzed 
Bold indicates a detection 

~ 
r.l 
~--

43 
25 

34 

-~ ·= 
~ 

.·B. 
2.5 25 
250 86 

126.25 55.5 

MACTEC 
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Table 7B-7(e) 
Groundwater Constituents Average 

Concentrations for PCBs in 
Sub-area 6B: 
GKN Facility 

B ' T t 1 St. Lo is M' oem2 rae ' u ' ISSOUrl 
· -··pcu· 

Sample ID 

.. 

IRClW 
RC2W 

Average Concentration • 
Only Samples With 

PCB Detections 

Notes: 

ugll - micrograms per liter 
PCB 7 Polychlorinated Byphenyls 
NA - Not Analyzed 
Bold indicates a detection 

. (ug/1) .. : 

"'1!1' 

~ 
~ 
0 
,.;;j 
C',) 

·o : 
. :~· 
.·:-~ ·• 

11 
580 

296 

MACTEC 
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SampleiD 

.. 

.. 

B27E1W 
B27E2W 
B27E4W 
B27112W 
B2711W 
B2712W 
B2715W 
B2716W 
B2717W 
B2718W 
B2719W 
B27S2W 
B27S3W 

MW5ASW 
MW5W 

MW8ASW 
MW8W 

Average .Concentration -
Only Samples Wi~ 

VOC Detections 

Notes: 

ug/1- micrograms per liter 
VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

September 2004 

w 
z 
ca: LIJ 

~ z 
w 

~ 0 a: 
9 0 

a: 
:I: 0 
0 _, 
~. ::c 

0 a ~ ·' - "'":. 
. ....: ..... : 

1.3 0.58 
0.5 0.5 
NA 2.5 
0.5 0.5 
0.5 2 
0.5 1.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 
0.5 0.5 

.0.5 0.5 
0.5 0.5 

'1.05 1.05 
1.30 1.30 
0.86 0.86 
0.68 0.68 

0.67 0.88 

• 
Table 7C-7(a) 

Groundwater Constituents Average Concentrations for VOCs in Sub-area 6C: GKN Fadllty 
oem2 ract •· t. ws, B • T 1 S Lo • Missouri 

VOCs(u·gn) 

::. w sz 
i! z w ca: w w 
0 z w w ::z::: :s z ca: Q Iii - 0 ~ z j!; a: w w 

Iii w j:· :s z 
Z· Iii 0 0 ~ ~-w. !i2' :s w _, 

w a: 

~-
0 Q ::c 0 0 

_, 
m ii: () ~ it :s a: ca: a: :l 

0 _, 
0 _, _, 

:l 0 - :l I!= :s ·> _, _, u. m a: w ~ 0 a: :I: c ~ 0 0 z u s I!! 0 Q. 0 ~·· _, 0 . w. w i5 . u. .W: z z :2: Q a: ::c 
·~ 

z .z 0 0 0 
0 I 0 

_,. _, 
0 o· w a: Cl!. > >' 
i5 1-' N :s m m 0 

_, 
i!: j!:. . W· .... ::c w· .z 0 a: a: .;.;I J) ~ :::c· ··~ o: ·w 

:'. ~. ~ ·~ ·s: · .. ~.: ... ·w 
·--~·· 

•. . 'c{, . .c(;_ iii . 0 :E . 
740 2.5 5 0.5 0.73 0.5 0.5 2 NA NA 2.5 2.5 
0.5 2.5 5.9 0.5 0.5 0.91 0.5 0.5 NA NA 2.5 2.5 
NA NA NA 2.5 NA NA 2.5 2.5 190.6. NA NA NA 
NA NA NA 1.17 0.5 NA ·0.5 0.5 1.55 1.8 NA NA 

290 2.5 5 0.5 0.5 0.5 0.5 0.92 NA NA 2.5 2.5 
290 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 

0.81 2.5 5 0.5 0.5 ·o.5 0.5 0.5 NA NA 2.5 2.5 
0.51 2.5 5.4 0.24 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
. 0.5 2.5 5 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
0.38 2.5 5 0.5 0 .. 5 0.5 0.5 0.5 NA. NA 2.5 2.5 

0.5 16 34.5 0.5 0.5 2.15 0.5 0.5 NA NA 14.5 2.6 
0.5 2.5 5 0.5 0.5 0.5 0:32 0.5 NA NA 2.5 2.5 
3.4 2.5 4.4 0.5 0.5 0.5 0.5 0.5 NA NA 2.5 2.5 
NA 7.50 30.91 1.05 1.05 2.50 1.05 3.41 91.64 1.15 30.91 30.91 
NA 4.17 13.00 1.30 1.30 1.83 1.30 2.10 10.48 2.75 12.50 12.50 
NA 7.50 21.82 0.99 0.86 2.50 0.86 2.50 0.75 0.95 21.82 21.82 
NA 3.75 21.36 0.78 0.68 1.50 0.68 2.32 3.86 0.95 21.14 21.14 

4.26 11.49 0.77 0.63 1.06 Q.72 1.22 95.65 1.52 8.39 7.60 

• 
w z 
w 
i5 w w 

Q z w 
a: w 0 

j: 
a: w 

0 0 z _, _, w w w ::z:::. ::c ::c 0 Q 
() 0 IU a: a: w 0 iS 0 z ..... I 0 .J w ::c w C\!. a: .- 0 ::c _, 

0 z 0 _, 0 > 

.m 
w 

::z::: :l z ::c _, 
0 > 

~-
_, ca: 

~-
z . e.·. ~ ~ 

0.5 3.5 0.36 NA 2700 1.1 
0.5 .0.5 0.5 NA 0.5 1 
2.5 2.5 2.5 2.5 388.45 2.5 
0.5 0.5 1.17 0.5 0.5 0.5 
0.6 0.5 0.5 NA 620 31 
0.5 0.5 0.5 NA 200 18 
0.5 0.5 0.5 NA 7.4 1 
0.5 0.5 0.5 NA 0.5 16 

0.47 0.5 0.5 NA 0.46 1 
0.6 0.5 0.38 NA 0.25 1 
0.5 0.5 0.5 NA 0.5 1 
0.5 0.5 0.5 NA 0.5 1 
0.5 0.5 0.5 NA 0.5 1 

3.41 1.05 3.23 2.93 104.83 3.07 
2.11 1.50 1.70 1.50 49.40 6.98 
2.50 0.86 2.42 0.75 0.86 1.09 
2.32 0.68 2.19 0.70 1.30 . 0.95 

1.12 0.92 1.08 1.48 239.76 5.19 

MACfEC 
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Constituent 
Fraction by I"""O>MH 

Sample Event 

TPif..ORi 
~12012001 

~121121X 

~12o412001 

71251200 
71261200 
712712f»J Nil 
712812000 Nil 
9I2IY.lOOO 25C 
11/1612000 Nil 

111112001 5C 
151712001 Nil 
151912001 1.400 
17/1912001 NA 
1712312001 

V1112CJ 
i/31/2( 160 

8/1412002 .NA 
8/1612002 N.A 

NA 
1211112002 NA 
311312003 NA 
3/14120(13 NA 
B/24/20( NA 
5125/20( 120 
712212fX NA 
712512003 NA 
412912004 NA 

':·.339:··· 

712012f»J 
712112f»J 
712512000 
712ti/2.00 
71271200 
712B1200 

191201200 
111116120 Ill 
11111!. 
16124< 
I6J25j 

7/22J 
r,T/25J 
:v.!9I2004 

.50 

1111200" 
1241200 
I25I20IX 

712212003 
1712512003 
14/2912004 

50 _, 
UW1 • rn~orogramo petliet 

TPH ·Total pftoloum hydnx:arbon 

DRO·~-organlc 

GRO·GaootNrangeorganlc 

NA 
NA 
NA 

~ 

t 
NA 

50 
NA 
50 

NA 
NA 
NA 

Ta.) 
Groundwater Censtltuknts A verqe Concentrations for TPHs In Sub-area 6C: GKN Faclllty 

IB27E1W !"''"''"'" B27E2W -2004 

r-IA 11. 
~~~ 

r-IA 
r-IA 
r-IA 
NA NA N.A -NJl 
NA NA ~ 

8,000 ~A 

NA ~A 

583 ~A 

NA ~A 
60 ~A 

.NA 

2. 

3. ~A 
4,00C NA NA NA 

Nil NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA ~A 

~A IIA 
~A ~A 
~A ~A 

~A r-IA 
~A r-IA 
NA ~ 

NA NA NA 1.800 
:.'2,192 .. 25(),,; .. ' ·11.000: '1~800' 

; ... , 
NA NA 50 NA 
NA ~ 

NA 

N.A N.A 
IIA N.A 
IIA NA 
IIA NA 
IIA NA 

Ul. NA N.A 
NA NA: NA 250 

50.:.-. . 48()-.: ·50:•'• ' 250. 

3.430 
NA 
NA 
NA 
NA 
NA 

3.430 

NA NA 
NA NA 
NA NA 
Nil ~ 
NA NA 
Nil NA 

ORO·OirangeO<gOnl: 

Bold lndicateoa­

NA • Not analyzed 

NA 
NA 
NA 
NA 
NA 

25(1 

' 250 

Bo :lm! T111Ct 

B27110W IB27111W 

N~ 

Nil 
NA 
NA 
N,l 

NA WI 
Nil 

25.1 6. 

N.A NA 
Nil NA 
Nil NA 
NA NA 
NA ~ 

NA NA 
·25.000·" .... 6.800. 

:-: 
-NA NA 

N.A 
NA 
NA 

NA 
NA 

NA NA 
no .· 270 

NA NA 
NA NA 
N.A NA 

-NJl NA 
NA NA 
NA NA 

.SL Leu~ .Missouri 

B2711W IB2712W B2716W ~ B2mW 

NA Nil N~ N. NA 
25(1 NA Nil 8.511 NA 
NA sse N.ll N. NA 
NA NA NA N. _120,000 
N.,l NA 8.000 N. N.,l 

NA NA NA N: NA 
~ 

NA ~A 
N.A ~A 
NA ~A 

N.A ~A 

N ~A NA 
' 25(1 ' '.55();' ' 8.00 . ,;.:a:51J 

-::-. -;;:-- ·.:.· 
WI NA N:A tu NA 

iA NA N.A 
~A ~A ~ NA NA 
~A ~A ~A NA NA 
IIA IIA ~A NA N.A 

N:A NA NA N.A N.A 
N.A N.A NA NA N.A 
NA ~NA lilA NA NA 

.520 110 '50 .. 5(): . ' ' 1.10.: ·: 
.. _.·: 

NA: NA: -NA N:A 
NA NA NA NA 

N:A N:A NA NA 
NA NA NA NA: 
N.A NA NA NA 
NA NA NA NA NA 

• 
OWrall 

B2719W Area 
-2004 lm""""" IMU...,..U Average 

(ug/lj 
TPH· DRC 

NA NA NJ 
NA NA 
NA NA 
NA NA 
NA NA 
NA IIIII ~ 

NA N.A 
NA NA 
130 120 
NA N.A 

50 
IIA 

\lA 
3,200 NA NA 

3;200 '70 68 :.0: .12.515. 
.., rPH-GRO' 
NA Nil NA 

N.A N.A NA 
N.,l NA NA 
NA 50 50 
NA NA NA 
NA NA NA 
NA NA NA 

25(1 NA NA 
,250 .5() . '51J:· ., 203: 

TPH-ORO 

N 
N ~ t 

2,300 Nil Nil 
2.300 50 50· .022 

MACTEC 
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SampleJD 

B25MW1W 
B25MW4W 
B27E10W 
B27E11W 
B27E15W 
B27E1W 
B27E2W 
B27E3W 
B27E4W 
B27E5W 
B27E6W 
B27E7W 
B27E8W 
B27E9W 
B2711W 
B2712W 
B2715W 
B2716W 
B2717W 
B2718W 
B2719W 
B27S1W 
B27S2W 
B27S3W 
MW5ASW 
MW5BSW 
MW5CSW 
MW5DSW 
MW5W 
MW8ASW 
!MVVI:lVV 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 • micrograms per liter 
NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

Table 7C-7(c) 
Groundwater Constituents Average Concentrations ror Metals In Sub-area 6C: GKN Facility 

Boeina Tract 1, St. Louis, Missouri 

Metals, ugJJ) 

' .. ifi ... 
<' > 

' . ·a· 
'' .. :··. ,. 

'' 

·:! .:f. 
> '() ·::e .::::) ::::) a: z o::E ::::) i· '· i ::::) 

w ::::) ·i 0· ·o c () 
(/) a: c a: a: i5. a: 
a: < .Cl 5 5 w 
< ID .... :5 

29.18 894 501.6 94 NA 39.1 0.192 
118.29 2,735.71 364.43. 197.14 NA 93.21 0.19 

45.6 2309.5 1252.5 191 NA 88.25 0.275 
674 16900 2500 2850 NA 1010 5.5 
NA NA NA 13 NA NA NA 

5 421 1.6 49000 NA 24.2 0.23 
7 526 2.5 2.2 NA 2.3 0.099 

49.5 1870 2500 207 NA 80.3 2.9 
5 492.5 2500 13750 NA 36.5 0.1 

11.8 809 2500 46.7 NA 15.6 0.1 
89.6 2420 2500 258 NA 125 0.72 

283.5 7865 1252.5 1037.5 25 585.75 1.1 
51.1 1590 1252.5 196 NA 79.25 0.295 

242.5 16855 1252.5 1210 25 430.5 6.15 
33.3 1250 0.41 133 NA 51.5 0.2 
15.3 538 2.4 57.2 NA 21.9 0.035 
16.2 2500 2.2 68.8 NA 35.4 0.15 
16.1 1020 2.5 2650 NA 33.2 0.087 
255 5460 11.3 994 NA 327 2.6 

64.4 703 ' 5 90.9 NA 29.4 0.15 
167.5 2095 1.13 96.7 NA 47.65 0.125 
68.2 2010 2.5 269 NA 98.6 0.35 
93.5 1950 2.5 290 NA 158 0.44 
28.9 1050 2.5 7.4 NA 3.2 0.091 
7.27 429.91 230.00 16.01 10.89 7.55 0.10 
6.56 348.25 314.44 11.56 NA 8.85 0.21 
7.67 617.33 280.08 6.20 NA 7.50 0.10 

7.375 405.5 314.44 8 NA 9.625 0.1 
16.98 335.4 2.9 20.02 5 16.26 0.0924 

9.6 339 501.6 8.76 NA 6.8 0.1 
11.36 ~ <!.1 45,6ti NA 14.;,4 U.l4 

81 2,574 668.6 2,381.48 16 116 0.76 

:::& 
::::) z 
~ z 

0 w 
(/) e: 
26.25 1400 

126.25 NA 
7.7 NA 
2.5 NA 
NA NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 

6.25 NA 
6.25 NA 
6.25 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 
4.1 NA 
2.5 NA 
2.5 NA 
2.5 NA 
2.5 NA 

26.25 2,170.25 
26.25 628.00 
26.25 1,173.00 
26.25 311.5 
34.17 NA 
26.25 4430 
i::b.i::o NA 

13.82 1,685.46 

MACTEC 
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Table 7D-7(a) 
Groundwater Constituents Average Concentrations for VOCs 

in Sub-area 60: GKN Facility 
B in T t 1 St. Lo ' M' ri oe 12 rae ' UlS, lSSOU 

voc~.CLIQ/1)· 

w ~ z· w· w 
c( w w ::r:: z 
::r:: z z IU w 
Iii < w :::1: :::r: :::r: 0 lU SampleiD 0 Iii IU a: a: 0 0 
0 0 0 .;;I a: '' .... a: a: :::1: 0 :::r: 0 0 0 ...I 
0 : ...I . ...I 5 '::I: .·.w 

::r:: ::r:: a:. .0 z 
0 (J ~- ·< '~ .:w. ...... 
·6 ·- ·P···· ... "· ·:l 

" .• '' '• 

B27E12W 
B27E16W 

MW6W 
Average Concentration • 

Only Samples With 
VOC Detections 

Notes: 
ug/1 • micrograms per liter 
VOCs • Volatile Organic Compounds 

NA • Not Analyzed 

·• -,..~ .. 
~ ,....,_ . ,.. . 

a, 
; :; ......... . ~' IP.,;. 

2.5 2.5 
0.5 0.5 

0.72 0.72 

1.24 1.24 

a: c ' . .. 0' ,,:_·:~·e·:>·. 
'oi.l 

• b~ ... ': .-.ig·:: 'J1' '" :..,...;~.-:.~. ' ·~··' ..; •, ... 

2.5 2.5 24.5 2.5 
0;5 0.5 1.25 1.167 

0.67 0.80 9.17 2.27 

1.22 1.27 11.64 1.98 

w 
z w 
-~ 
0 
a: ·o 
.;;I 
.::c· 
~ 

·.:e·. ' '· ... 
2.5 
3.1 

3.04 

2.88 

MACTEC 
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Table 7D-7(b) 
Groundwater Constituents Average Concentrations for Metals in Sub-area 60: 

SampleiD 

MW6W 
SEWERW 

Average Concentration • 
Only Samples With 
Metals Detections 

Notes: 
ug/1 • micrograms per liter 

NA • Not Analyzed 
Bold Indicates a detection 

September 2004 

GKNFacUity 
B' T lS LoisMiss oe102 ract ' L u ' our 

' Metals udlil 

:E 
·0 :E·' '' 

;:::) . 

:e i:) . ' !§, :ffi ::» .i o· 0 
(/) 0 ' a: c ·a: < 
!i ·< < i3 w m (3. .. .. ...1 

-12.86 625.8 2.76 77.64 21.74 
5 886 2500 5 10.8 

8.93 755.90 1251 41.32 16.27 

> a: 
.::;) 

0 a: w :e 
0.106 

0.1 

0.10 

MACTEC 
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Table 7A-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6A: GKN Facility 

Constituents of Coneem 

IY_olatile·01;2anic Cofup{jUn.ds.(VOCs) 

IN one 
Pesticides ··.· 

None 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

. ·. 

#of Samples 

5 

2 I 

oe n2 ract ' t. ws, JSSOun BiT lSLo·M· 

RBtioofMax 

#of Detects 
Detected to 

Average 
Con~ntriltiQil. 

0 N/A 
.. 

0 N/A 

ORO - Oil range organic 

NA: Not available 

ND - Not detected 

.. 

I 

Concentration 

"M;axDetected Average Background 

(uglkg) (uglkg) (uglkg) 

ND N/A NA 
.. . 

.. 

ND I N/A .I N/A 

N/A- Not applicable 

Max Detected - Maximum value of detected concenttations 

• 
· .. 

M~Detected 
Exceeds 

· Bac;kground 

N/A . . 

N/A 

'. 

MACTEC 
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Table 7A-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6A: GKN Facility 

Constituents of Concern #of Samples 

Voiatile Or28nic COm]t()u"nds (VOCs) 
Acetone 5 
Methyl ethyl ketone (MEK) 5 
Polynuclear Al'omiltic Hydrocabons (PAHs) 
Chrysene 
IPol}icliloiiltated -Bii)he~yiS (PCBs) : 
None 
Pesticides: 
None 
Tomi Petroleum HyckOcaroons (TPH) 
TPHDRO 
TPHGRO 
Totai Metals. _. 

.... 

.. 

Arsenic 
!Barium 
~hromium 
!Lead 
Mercury 
Selenium 

Notes: 

uglkg - micrograms per kilogram 

ORO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

. -

4 

I 3 

I 2 

4 
4 

3 
3 
3 
3 
3 
3 

oell12 rae •• UIS, un B . T t1 St. Lo • Misso • 

RatioofMai 
.. 

Concentration 

#of Detects 
Detected to 

Max Detected Average Background 
Average "(~g/kg) (uglkg) (uglkg) 

COncentration 

I 3 I 1.34 41 30.50 I NA 
2 1.37 24 17.50 NA 

.. 
. '· .. 

I . 1 I 1.00 1,500- 1,500 I N/A 
.. .. ·: .. .. .. ·· .. · 

0 I N/A ND N/A I N/A 
.. 

0 N/A I ND N/A I N/A 

0 N/A I ND N/A NA 
0 N/A ND N/A I NA 

.. -· . . 
.. . · ,. · . 

3 1.42 9,500 6,700 9,200 
3 1.78 213,000 119,567 725,000 
3 1.37 20,300 14,867 58,000 
3 1.28 11,200 8,767 21,800 
3 1.42 26 18 39 
1 1.19 420 353 260 

N/A- Not applicable ORO- Oil range organic 

NA: Not available Max Detected- Maximum value of d~ected concentrations 

ND- Not detected 

• 
.. 

M~Detected 
Exceeds 

~~ckgr~un.4 

N/A 
N/A 

.. "" .. 
N/A 

. .. 
.. . . 

N/A 

N/A 
..... 

N/A 
N/A 
.. . . 

. . ... 
y 
N 
N 
N 
N 
y 

MACTEC 



Table 7B·8(a) 
Soil Constituents of Concern Summary for Non-residential Worker for Sub-area 68: GKN Fadllty 

Boeing Tract 1, SL Louis, Missouri 

Ra~o _or Mili 

Constituents of Concern 
Detected to. 

Average 
. ## :Samples ##of Detects' · · M:u petectec~ · 

(ilglkg) 
Average 
. (uglkg) 

Background 
(uglkg) 

Volatile 01'2aoiC 
Acetone 
cis-1 .2-[ 

:chloride 

roluene 
~rans-1,..:;_-J 

IVinyl chloride 
Xvlenes, Total 

L..nrysene 

!Fluorene 
iPyrene 

I None 

INone 
rrotaJ 
ITPH ORO 

A •<~• 

@ 
Arsenic 
Barium 

r'adminm 

~cium 

~obait 
!Copper 
Iron 
Lead 

Mercury 
Nickel 

Sodium 

Zinc 

Notes: 

uglk, • micrograms per kilogram 
ORO • Diesel range organic 
GRO • GIUOiine range organic 

• 
September 2004 

1(V0Cs) 
16 
I§ 
IS 
IS 
16 
IS 
10 
IS 
IS 
16 

. {P, i.Hs) 

1 CPCBs) 
I 

I 
I (TPH) 

I 
I 

IS 
IS 
IS 
IS 
IS 
IS 

_l_S 
IS 

4 

I 

2 
2 

16 
10 
16 
10 
16 
10 

16 
10 
10 
16 
10 
10 
10 

I 

I 

I 
I 

-~ 
4 
I 
2 
s 
2 
I 
4 
I 
I 

I 
I 
I 
I 
3 
2 
I 
I 

0 

0 

.0 
2 

10 
10 
16 
16 
10 
4 

J( 

)( 

J( 

J( 

1: 
10 
10 
3 

I 

l 

I 
I 

ORO • Oil ranse organic 
NA: Not available 
NO • Not detected 

2.SS 
3.20 
2.24 
2.47 
3.69 
3.80 
1.00 
4.44 
2.S6 
4.6S 

1.99 
1.54 
I.S8 
I.S8 
I.S6 
2.39 
1.48 
2.78 

NIA 

NIA 

N/A 
1.73 

1.37 
.39 

1.68 
2.23 
1.43 

·4.33 
9 
9 
0 
s 
8 
8 
7 
8 
s 

2.: ~I 
1.33 

IS 

I 

I 

I 
I 

() 

() 

43 
51 
36 
120 
18 
64 

_6,800 
74 
42 
42 
300 
S20 
62 

ND I 

ND I 

ND I 
1,400 I 

12,700,000 
S,SJO 

130.000 
306,000 

1,340 
2,S20 

90.100.000 

22,700 
1: ,100 
28,100 

42.400000 

32,700 
22.000.000 

4,310,000. 
60 

62.300 
1,080,000 

S,6SO 
I,SIO,OOO 
47,700 
67,SOO 

N/A ·Not applicable 

78.SO 
74.89 
4.91 
12.54 
11.66 
13.41 
36.00 
27.04 
7.03 
13.76 

3,411 
48 

26.63 
26.63 
192.SO 
217.33 
42.00 
180.00 

NIA I 

NIA I 

17,500 I 
810 I 

ll2ROOOO 

3,964 
27,807 
137,333 

937 
S82.6 

28,271,000 
16,283 
8,404 
19,35( 

18,S7S,(OO 
18,33: 

11,190,(00 
1,084,100 

34 
28,1SO 
813,400 

1,681 
608,0(() 
36,301 
S2,141 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N/A 

N/A 

_NA 
NA 

41.000.000 
S20 

9,200 
72S,OOO 

800 
<1.000 

i8 OQ( 

10 OQ( 

13,00( 
21,000,000 

21,800 
? ,;nnnnn 

740,000_ 

14,)00 

260 

69,000 
49.000 

Max Detccled • Maximum value of detected concenlralions 

Max Detected 
Exceeds 

n • .> 

N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 

N/A 

N/A 

NIA 
NIA 

N 
y 
y 
N 
y 
y 
y 
N 
y 
y 
y 
y 
y 
y 
y 
y 

N 
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September 2004 

Ta~) 
SoU CoDStitueDIS oCCooceru SlliiiiDUY Cor~ Worker C« Sab-area 68: GKN Faclllty 

Be ~Tract 1 SL Lot lis, Missouri 

Ratio of MaX OHK:mlratioo 

Detectm to 
Olastl-oCCoactm tor~ loCDetects 

Awra&e 

~olatlle n. ....... ;(VOCs) 

1.1-Dicbloroethanc 
1.1-Dicbloroethene 

celouc 
is-1.2-Dic:bloroelbcoe 

ElhyJbcnzene 
Methyl ethyl ketone (MEK) 

Methylene chloride 

ITetracbloroetbene 
lfo!ueue 
trans-1,2-Dicbloroelbene 

~1.2-Dicblombenzene 
Tricbloroethene 
yillyl chloride 
Xyleues, Tolal 

. ··Arciaiitk: H}'ifrociboas (PADs) 

IAcenanlnbeoc 
IAcmaplnbyleilc 

Benzol a 
IBenzo(blftiKli'OIItbeoe 

~ 
if'tuorantbeoe 
IFJuorenc 
~duene 
l'ytenc 

ltd Blpbi!~(PCBs) 
Aroclor 1254 

Nooc 
'(obi·~H 
ll'HDRO 
(J'!tGRO 
trocalMeta~s: ,.;,, . ,. ; .. , 
WumiDum 
i\nlimoav. 
Nscoic: 

orium 
Beryllium 
~mium 
Calcium 

Cbromium 
~~ 
Copper 

~ 
Lead 
~ium 

Mercurv 
Nickel 

otassium 
Selenium 
ISodium 
IYaoadium 
!Zinc 

-"""' . ....._per l:ilopm 

ORO ·.llicrd racc "''oaic 
ORO· GuoliDe raacc arzmic 

·, ('l'PII) 

I 

46 
32 
36 
53 
« 
26 

46 
so 
« 
24 
14 
45 
46 
so 

30 
30 
30 
30 
30 
30 
30 
30 
30 

12 

I 

14 
14 

14 

14 
43 
43 
14 
43 
14 
43 
14 
14 
14 
43 
14 
14 
43 
14 
14 
43 
14 
14 
14 

CoaceatratioD 

I 
I 
17 
8 
3 
2 

10 
9 
4 
I 
I 
9 
s 
2 

I 
I 
2 
I 
.s 
2 
I 
I 
I 

I j_ ... 
0 

·.~ ... 

I. 
I 5 I .... ,, ... 

10 
10 
35 
39 
10 

9 
10 
39 
10 
10 
10 
39 
10 
10 
22 
10 
10 
5 
10 
10 
10 

ORO· Oil race orpnic 

NA: Not available 

ND·Nold<kdcd 

0.52 
2.13 
6.48 
12.32 
16.28 
1.79. 

4.19 
5.22 
16.96 
7.27 
1.00 
9.30 
11.49 
0.17 

5.91 
2.54 
2.44 
3.00 
2.51 
5.12 
2.29 
0.30 
5.84 

1.00 

N/A 

5.53 
5.16 
.. .. ·· ... 
1.37 

1.39 
9.11 
2.43 
1.43 
5.24 
3.19 
1.99 
1.80. 

1.45 
2.28 
2.65 
1.97 
3.98 
1.41 
2.21 
1.33 
6.14 
2.48 
1.31 
1.29 

Max Detectm Awra&e ~ 
(~ (~ (~ 

1.6 3.10 NA 

7.5 3.53 NA 

200 30.85 NA 

1,800 146.16 NA 

2.000 122.83 NA 

25 13.93 NA 

31 7.40 NA 
43 8.24 NA 

83,000 4,892.95 NA 

160 22.02 NA 

36 36.00 NA 

390 41.93 NA 

600 52.20 NA 

64 381.8 NA 

6,800 I,ISO.I3 NA 

74 29.13 NA 

42 17.23 NA 
42 13.98 NA 

300 119.« NA 

520 101.66 NA 

62' 27.13 NA 

5.07 17.10 NA 

soo 85.66 NA 

I 100 I 100.00 I NA 
" .. 

l ND N/A J N/A 
... ·, .. ,• ,' 

I 980,000 177,083 NA 

I 16,000 I 3,103 I NA 
.• ;.•' 

12,700000 9,280,000 41,000,000 

5 510 3,964 520 

130000 14,266 9,200 

306,000 125,724 725,000 

1,340 931 800 

2.520 481.3 <1,000 

90,100,000 28.271,000 3,300,000 

31,000 15,617 58,000 

15,100 8404 10,000 

28,100 19,3SO 13,000 

42,400,000 18,575,000 21,000,000 
0 

32,700 12,347 21,800 

22,000,000 11,190,000 2,600,000 

4,310,000 1,084,100 740,000 

60 42 39 

62.300 28,1SO 14,000 

1,080,000 813,400 14,000,000 

5,6SO 920 260 

1,510,000 608,000 5,300,000 

47,700 36,300 69,000 

67,500 52,140 49,000 

NIA • Not oppliaoblc 

Mu: [)dcd.od • ~value of ddcde4 conc:atra~ions 

• 
Max Detec:tm 

Exceeds 
~ 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

N 
y 
y 
N 
y 
y 
y 

N 
y 
y 
y 
y 
y 
y 
y 
y 

N 
y 
N 
N 
y 
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Table 7C-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6C: GKN Facility 
Boeing Tract 1, SL Louis, Missouri 

~tioofMax 

Detected to 
Average 

CC)ncentration 

Concentration 

Constituents of Concern 

Volatile 0("2ariic Compc)tinds (VOCs) 
Acetone 
is-1,2-Dichloroethene 

Dichlorodifluoromethane 
Ethyl benzene 
Methyl ethyl ketone (MEK) 
Methyl isobutvl ketone 
P.Xylene 
Trichloroethene 
Xylenes, Total 

Chrvsene I 
POivchiOrinated Biphenyls (PCBs) 
None I 
!Pesticides 
None I 
Total Petro1eiui(Hydrocaroons CfPID · .. 
ri"PHDRO 
TPHGRO 

Arsenic 
Barium 
[cadmium 
[chromium 
Lead 
Mercury 
Selenium 

Notes: 

uglkg - micrograms per kilogr.un 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

# of Samples # of Detects 

II 4 
13 
4 2 
18 
II 2 
II I 
5 
14 
17 

.·.·. 

8 2 I 

7 0 I 

2 0. I 
. .. - ... 

. . . •• 

14 
15 

.. 

10 
10 
10 
II 
10 
10 
10 

' 

I 5 I 
I 

10 
10 
2 
II 
10 
8 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

2.02 
0.96 
1.00 
5.93 
1.37 

. 0.59 
2.00 
2.61 
5.82 

1.82 

N/A 

NIA 

2.47 
5.00 

2.28 
1.80 
2.04 
4.20 
1.47 
1.43 
1.55 

I 

Max Detected 

(uglkg) 

110 
2.4 
3.6 

3,200 
.18 
6.7 

1,200 
11 

1,200 

740 

I ND 
. .. . . . . .:~-. ' . 

I ND 

1,400,000 

I 

:;- , . 

320,000 I 
. · .,. 

.• ....... .. 
13,800 

293,000 
740 

114,000 
16,200 

47 
530 

N/A- Not applicable 

Average 
(uglkg) 

54.50 
2.50 
3.60 

539.63 
13.10 
11.30 

600.25 
4.22 
206 

406.00 I 

NIA I 

NIA I 

566,000 I 
64,052 

6,061 
163,011 
363.3 
27,165 
11,022 

33 
342 

Max Detected- Maximum value of detected concentrations 

BaCkground 
(uglkg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. NA 

NA 

N/A 

N/A 
.... 

NA 
NA .. ··.· 

. - ···r 

9,200 
725,000 
<1,000 
58,000 
21,800 

39 
260 

• 
Max i>et,ected 

Exceeds 
Background. 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
.. ... 

. . 

N/A 

NIA 
N/A 

. . 
y 
N 
N 
y 
N 
y 
y 

MACTEC 
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Table 7C-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6C: GKN Facility 

l_Dg ract l• t. us. un Boei T 1 S Lo • Misso • 

Ratio of Max Concentration . 

ConstituentS of Concern #of Samples #ofDetects DetectedtQ Max D~tected Average 
Avtrage: · 

Volatiie Or2amc C()IDPounds lY_OCs) 
Acetone 
rworofonn 
is-1,2-Dichloroethene 

Dichlorodifluoromethane 
~thy I benzene 
Methyl ethyl ketone (MEK) 
Methyl isobutyl ketone 
o-Xvlene 
Trichloroethene 
Xylenes, Total 
Polvnuclear Aromatic II:Ydrociloon5 (P AHsl 
Benzo(a)anthracene 
Benzo{b )fluoranthene 
~hrysene 

Auoranthene 
Polycldorlwlted ·uiJ)belmS <PCBs> · 
fllone 
PeSticides · .. 

'. 

~one 
rrotai Petrotetiiil :HY.clrocarbonsfrPm 
[PHDRO 
TPHGRO 
Totid MetalS 

.. 
.. -~ 

!Arsenic 
Barium 
Cadmium 
~"hromium 

Lead 
Mercury 
Selenium 

Notes: 

uglkg- micrograms per kilogram 

ORO- Diesel range organic 

GRO - Gasolim: range organic 

September 2004 

. . . ~ 

. , 

I 
I 

27 
39. 
39 
4 

41 
27 
27 
5 

39 
40 

17 
17 
17 
17 

15 

2 

23 
'23 

27 
27 
27 
28 
27 
27 
27 

Co~tration 
(uglkg) (uglkg) 

5 
1 
3 
2 
I 
8 
1 
1 

.6 
1 

1 
1 
3 
1 
.. . .. . . .. 

I 0 I 
. .. 

0 
. . 

6 

1 3 I ,. . . 

.. .. . -.. •' . ~ : .. · . 
27 
27 
ll 
28 
27 
17 
I 

ORO- Oil range mganic 

NA: Not available 

NO- Not detected 

4.10 
0.72 
2.02 
1.00 
13.73 
1.45 
0.54 
2.00 
9.85 
13.30 

1.42 
0.82 
2.70 
0.52 

.. 
N/A 

N/A 
.. 

4.29 
6.99 

2.37 
2.86 
4.48 
5.76 
1.62 
1.23 
1.61 

110 26.83 
2.1 2.92 
7 3.47 

3.6 3.60 
3,200 233.11 

18 12.38 
6.7 12.43 

1,200 600.25 
290 29.44 

1,200 90.25 .. 

94 66.17 
39 47.83 
740 . 273.83 
44 84.17 

. . .... . .• : .· ~- .: .. . .. ... 
NO I N/A I 

. . . . . . 
·J NO I N/A 

'··· .. .. 
... .. · . . 

I 4,500,000 I 1,049,429 

J 320,000 I 45,807 .. · ... ·,·. .. . .. .. • . . ... ',r • . . . . .. 
13,800 5,817 

418,000 146,346 
1,900 424.5 

114,000 19,798 
16,200 10,000 

47 38 
530 329 

NIA- Not applicable 

Max Detecti:d- Maximum value of detected concentrations 

Background 
(ug/kg) 

... 

NA 
NA 
NA 
NA· 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

. . 

N/A 
.. 

... 
N/A 

NA 
NA 

... 
.. .. 

9,200 
725,000 
<1,000 
58,000 
21,800 

39 
260 

• 
Max~ 

EXceeds 
B~~oiJIJ.4. 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

' 

N/A 
N/A 
N/A 
N/A 

.. .. ··.· .. 
•.·.· · .... · .... .. 

N/A .... ·. . . .. 
N/A 

·-- . . . . 
N/A 
N/A 

. . .. ... 
y 

N 
y 
y 
N 
y 
y 

MACTEC 
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Table 7D-8(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 6D: GKN Facility 

Constituents-of Concern 

Volatile Organic ComjJowids (VOCs) 
Dichlorodifluoromethane 
rrotuene 
~otal PetroleUin Hydtoearbon5 <TPID 
ifPHDRO 
ifPHGRO 
TPHORO 
rrotal Metals 
Arsenic 
Baiium 
radmium 
rhromium 
Lead 

Notes: 

uglkg - micrograms per kilogram 

DRO- Diesel range organic . 
GRO- Gasoline range mganic 

September 2004 

.. 

#of Samples 

I 5 
I 5 

4 
4 
4 

2 
2 
2 
2 
2 

Boei112 Tract t, t. UiS, on lS Lo" Misso. 

Ratio of Max Concentration 
Detected to 

Average Background #ofQetects 
Average 

Max Detected 

Concent~tion 
. (ugikg) (ugfkg) (ug/kg) 

.. 
I I J 1.54 I 8.4 I 5.45 I NA 

I I 1.35 I 52 I 38.50 I NA 

0 N/A NO 2,500 NA 
I 1.00 12,000 12,000 NA 
0 N/A NO 2,500 NA ... . .. 
2 1.13 5,800 5,150 . 9,200 
2 1.17 174,000 148,500 725,000 
I 1.42 740 522.5 <1,000 
2 1.31 21,000 16,000 58,000 
2 1.17 14,400 12,300 21,800 

NIA- Not applicable ORO- Oil range mganic 

NA: Not available Max Delectid -Maximum value of detected concentrations 
ND- Not detected 

• 
Max Detected 

Exceeds 
BackgroUild 

NIA 
NIA 

NIA 
NIA 
N/A 

. . 
N 
N 
N 
N 
N 

MACTEC 
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Table 7D-8(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area 6D: GKN Facility 

Constituents of Concern - #or Samples 

!Volatile 011tanic ComPoimds (VOCs) 
Dichlorodifluoromethane 5 
Methyl ethyl ketone (MEK) 4 
Toluene 7 
POlynuclear·Aromatic Hvdrocaborui_<r.AHs~ 
None 
Potvcltlorinated .BiphtmyJs _(I»CBs) 
None 
Total.Petroleum HJdrocarbons <TPID 
lfPH ORO 
rrPHGRO 
rrPHORO 
Total Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
!Mercury 

Notes: 

uglkg - micrograms per kilogruu 

ORO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 · 

I 

I 

5 
5 
4 

. . 
4 
4 
4 
4 
4 
4 

oang ract t, t. UJS~ B . T 1 S Lo . Missouri 

Ratio of Max Concentration 

#of Detects 
.Qekcted to Max Detected Average Backgroun~ 

Average 
(l_lglkg) (uglkg) (ug/kg) . 

·. e~n~(ratiQn .. 

1 1.54 8.4 5.45 NA 
I 0.18 12 68.50 NA 
I 1.95 52 26.73 NA 

I 0 I N/A I NO I N/A J N/A 
. . . 

I 0 I· N/A I NO I N/A I N/A 
... . . 
... . . ~ . 

0 N/A NO 2,500 NA 

1 1.00 12,000 12,000 NA. 

0 NIA NO 2,500 NA 
. ' .. . . 

4 1.91 17,700 9,250 9,200 
4 1.23 195,000 158,750 725,000 

3 1.58 760 481.3 <1,000 

4 1.37 21,000 15,325 58,000 

4 1.83 27,700 15,175 21,800 
I 0.40 21 53 39 

NIA- Not applicable ORO- Oil range organic 

NA: Not available Max Detected- Maximum value of detected concentrations 

ND- Not detected 

• 
Max Detected 

Exceeds 
Backj,-ound . 

.. . . 
. .. .. 

N/A 
N/A 
N/A 

N/A .. . . 

.... 

N/A 
. .. 

NIA 
N/A 
NIA 

y 

N 
N 
N 
N 
N 

MACTEC 
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Table7A-9 · 

Groundwater Constituents of Concern Summary for Sub-area 6A: GKN Fadlity 

Boei02 Tract 1, St. Louis, Missoun 
Concentration 

RatioofMax Maximum 

Constituents of Concern #of Samples #of Detects 
Detected to Max Detected Average Concentration 

Average (ugiL) (ug/L) Limit (MCL) or 
Concentratlon 

. 
E«tuival~nt (ug!L) 

.. 

IVOiatiie·o~anic Compounds.(VOCs) 

Acetone 12 I 0.44 4.6 10.45 121 

Benzene 12 I 9.43 7.2 0.76 5 

Bromodichloromethane 12 I 1.01 0.6 0.59 60 

Carbon Disulfide 6 1 0.62 0.52 "0.84 201 

"hloroform 12 I 1.13 1.7 1.51 400 

is-1 ,2-Dichloroethene 8 1 1.45 1.1 0.76 70 

Dibromochloromethane 6 I 0.47 0.37 0.79 40 

Methylene chloride 12 2 0.64 0.77 1.20 49.1 

rrnchloroethene 12 I 1.92 2.1 1.09 5 

~olynucleilr AromaticHydrocabon5 (PARs) . · .. . . . .. : .. 

None 
~olychlorioated Biphenyls (PCBs) · 

None 
Total Pettoleum HydtocarbOD$ <WID 
rrPHDRO 
T.P_HGRO 
Total Metals 
Arsenic 
Barium 
Cadmium 
rhromium 
Lead 
Mercury 
Selenium 

Notes: 

ugiL- micrograms per liter 

DRO - Diesel range organic 

GRO- Gasoline range organic 

September 2004 

.. 
. •. ,. 

I .. 

I 
I 

; . .... 

2 

I 

4 
3 

8 
8 
6 
7 
7 
7 
3 

0 
.. 

0 
.. 

. . 

0 

I I I 
.. ·:-. .• . 

4 
8 
I 
5 
4 
3 
1 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A ND I N/A N/A 

N/A ND I N/A N/A 

. . ... . . ... , . 

N/A ND 250 NA 

1.00 730 l 730 NA 
. ' 

,• 

' . ·. . ~ · ... '.J.· ·• ,w ... 

1.93 196 102 10 

1.98 22,900 11,567 2,000 

1.78 13.4 7.54 5 

1.97 1,069 539 100 

1.96 388 198 15 

1.91 1.5 0.79 2 

0.42 7 16.63 50 

NIA- Not applicable 

Max Detected - Maximum val.ue of detected concentrations 

• 
Max Detected 

Exceeds 
MCLor 

Eq\Jivalent 

N 
y 
N 
N 
N 
N 
N 
N 
N 

N/A 

N/A 
. . . . 

N/A 
N/A 

y 
y 
y 
y 
y 
N 
N 

MACTEC 
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Table7B·9 
Groundwater Constituents or Concern Summary for Sub-area 6B: GKN FacUlty 

ConsUtuenls or Concern II of Samples 
.. 

VolaUie Ormmic ComPOundS (VOCs) 
1,1,2-Trichloro-1,2.2-Triftuoroethane 13 
1,1-Dichloroethane 136 
1,1-Dichloroethene 139 
1,2,3· Trimethylbenzene 13 
1,2,4-Trimethylbenzene 105 
1.2-Dichlorobenzene 107 
1,2-DichlorODI'Oilane 13S 
1,3-Dichlorobenzene lOS 
1,4-Dichlorobenzene 107 
Al:ctone 135 
Benzene 136 
Bromodichloromethane 136 
Bromomcthane ' 135 

arbon Disulfide 38 
Chloroethane 135 
iChlorofonn 13S 
lcis-1,2-Dichloroethene 144 
Dichlorodiftuoromethane lOS 
Ethylbenzene 136 
lsopropylbenzene ·JOS 
Methyl ethyl ketone (MEK) 13S 
Methyl ter-buiYI ether 106 
Methylene chloride 138 
n-Propylbenzcne 105 
sec-Butylbenzcne lOS 
tert-Butylbenzcne lOS 
rrctrachloroethene 137 
rroluene 138 
trans-1,2-Dichloroethene 127 
rrrithloroethcne 144 

richloroftuoromethane 106 
Vinyl chloride 141 
Xylenes, Total 136 
Polynuclear AromaUc Hydrocaboils (PAlls) 
Accnapbthcnc 
Benzo(a)anthniccnc 
Chrvscnc 
Polyclllorlnated Biphenyls (PCB&) 
Aroclor 1254 
PesUcldes 
None 
!Total Petroleum Hydrocarbons ITPH) 
ITPHDRO 
rrPHGRO 
tn'HORO 
rt'otal Metals 
Arsenic 
Barium 
cadmium 
Chromium 
Lead 
Manganese 
Mci'CIIJ'Y 
Selenium 
Silver 

Notes: 

uaJL - mkrvJ111m1 per Utcr 
ORO - Dicsci11111&C DflaniC 

GRO • O.S.Unc ronsc •'Ionic 

Sep1ember 2004 

I II 
I II 
I II 

I 17 

I I 

I 20 
I 16 
I 3 

65 
67 
62 
67 
6S 
I 

64 
34 
34 

Boelna Tract 1 St. Louis Missouri 
Ccmi:entratlou 

'Ratio ofMu .'·. Mulmum 
·~t.or-~tects 

··Deteded1o Mui Detected . Average· Concentration 
Average· .. 

. . (Ugli:;) . . (ug/L) Lbillt (MCL) or 
Concentration · 

EquiVIlent (ugiL) 

3 10.93 7.000 640.31 12.3 
24 1.99 17 8.55 157 
20 3.26 26 7.97 7.0 
I 4.21 3.1 0.74 2.6 
3 0.80 27 3.36 2.6 
12 14.86 200 13.46 600 
I 0.25 1.9 7.!58 s 
3 . 0.99 3.2 3.22 600 
II 5.42 23.0' 4.24 75 
II 0.83 74.0 88.71 121 
7 11.27 ISO 13.31 s 
I 0.24 1.8 7.58 60 
I 1.62 23 14.22 10 
3 0.06 O.SI 7.88 201 
I 0.08 1.2 14.13 48.8 
6 0.93 II 11.85 400 
92 13.06 7,600 58214 70 
2 19.95 700 3S.09 1,000 
4 0.5S 4.2 7.71 700 
2 1.29 4.S 3.SO 4.000 
I 1.09 87 79.96 4,000 
7. 29.47 930 31.55 146 
II 40.Sl !520 12.84 49.1 
2 0.72 2.4 3.33 5.3 
2 0.44 1.4 3.20 48.6 
I 0.47 l.S 3.19 48.6 

17 13.29 260.0 19.!56 5 
13 3.15 41.0 13.02 1,000 
69 7.02 410 58.37 100 
70 71.52 8,000 111.85 s 
7 2.84 10 3.52 2.000 

74 18.15 2,700 148.77 2 
4 1.19 12 10.06 10,000 

I I I 1.26 I 43 I 34 I 2.000 
I I I 1.98 I 250 I 126 l 0.921 
I I I. 1.5!5 I 86 I 56 I 92.1 

I 2 I 1.96 I !580 I 296 I o.s 

I 0 I N/A I ND I N/A I N/A 

I 7 I 10.16 'I 340,000 I 33,451 I NA 
I 10 I 3.61 I . 3,600 I 996 I NA 
I 0 I N/A I ND I ISO I NA 

43 5.3S !577 ·108 10 
67 10.48 57,000 5,440 . 2.000 
1!5 0.04 42 1,176.5 s 
so 6.22 2.S60 412 100 
51 6.24 1,180 189 IS 
I 1.00 6,400 6,400 so 

28 110.97 130 1.17 2 
4 3.79 36.4 10 so 
I 0.22 1.2 s 100 

NIA ·Not opplicablc ORO • Oil ronac "'Ionic 
NA: Not ovojlablc Mu Detected • Mulmum voluc of dctcctcd conccntndons 
NO - Not detected 

Max Detected 
Esceeds 
MCLor 

Equivalent 

y 

N 
y 
y 
y 
N 
N 
N 
N 
N 
y 
N 
y 
N 
N 
N 
y 
N 
N 
N 
N 
y 
y 
N 
N 
N 
y 
N 
y 
y 
N 
y 
N 

N 
y 
N 

y 

N/A 

N/A 
N/A 
N/A 

y 
y 
y 
y 
y 
y 
y 
N 
N 
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• Table7C-9 
Groundwater Constituents of Concern Summary for Sub-area 6C: GKN Facility 

Boeing Tract 1 St. Louis, Missouri 

Constituents of Concern I# of Samples II 41f Detects 

IY_olatile 01"2anic CoiDPOunds (VOCs) 
1,1,2-Trichloroethane 106 
1,1-Dichloroethene 110 3 
2-Hexanone (MBK) 34 
Acetone 104 6 
Benzene liS 3 
Bromodichloromethane 106 
Carbon Disulfide 35 3 
~Tetrachloride 110 
Chloroform 110 2 
cis-1,2-Dichklroethene 112 36 
Dichlorodifluoromethane 81 2 
!Methyl ethyl ketone (MEK) 104 2 
Methyl isObutyl ketone 104 
Methylene chloride 110 4 
rretrachklroethene 110 2 
rrotuene 11 s s 
trans-1,2-Dichklroethene 96 8 
Irichloroethene 112 2S 
Viny1chloride 110 15 
POI~Jicle&r Aromatic HyclroCaboos <PAlls> , , , 
None I 14 I 0 
Po1ycldoriD.ated.Biphenyls <PeDs) ' · · , . 
rfone I 11 0 

. ·. 
ir!'H ORO 56 21 
rrPHGRO 30 6 
rrPHORO 12 2 

Arsenic 89 40 
Barium 90 90 
k::admium 89 II 
Kluomium 90 67 

hromium, Hexavalent 13 s 
Iron 6 s 
Lead 89 49 
Mercury 89 2S 
Selenium 44 2 

Notes: 

I 

Ratio of~ 
Detected to 

Average 
eoncentratio~ 

1.95 
2.27 
3.75 
3.13 
2.48 
1.15 
2.17 
0.45 
1.64 
2.05 
1.45 
1.91 
0.36 
0.54 
3.82 
1.47 
3.31 
11.26 
5.98 
. -.. ·· ., · . . ~ . . :. . . .. ·. :~ · .. :. •· -": 

NIA I 

Malt Detected 
(ug!L) 

1.3 
2.0 
16 
36 
1.9 

0.73 
2.3 

0.32 
2.0 

196.3 
2.2 
16 
2.7 
0.6 
3.5 
1.6 
4.9 

2,700 
31 

ND 
.. .... 

~: ; .. . : . : . 
N/A 1 ND 

9.54 120,000 
3.49 710 
3.36 3,430 

. ~ ; .· - ! .... ,· -

8.30 674 
12.94 33,300 
0.03 19 
20.58 49,000 
1.21 20 
1.29 2170.25 

10.07 1,170 
15.96 12.2 
0.39 5.4 

N/A ·Not applicable 

I 

I 

Concentration 

Average 
(ug/L) 

0.67 
0.88 
4.26 
11.49 
·o.11 
0.63 
1.06 
0.72 
1.22 

95.65 
1.52 
8.39 
7.60 
l.l2 
0.92 
1.08 
1.48 

239.76 
5.19 

N/A 

NIA 

12,575 
203 

1,022 

81 
2,574 
668.6 

2,381.48 
16 

1,685.46 
116 

0.76 
13.82 

I 

I 

Max Detected 
Concen~tion Exceeds 
~t (MCL) or MCL or 
Equivalent(~) Equivalent 

s 
7.0 
1.74 
121 
s 

60 
201 
s 

400 
70 

1,000 
4,000 
32.7 
49.1 
s 

1,000 
100 
s 
2 

. ..... 
•. 

NIA 

N/A 

N 
N 
y 

N 
N 
N 
N 
N 
N 
y 

N 
N 
N 
N 
N 
N 

·N 
y 
y 

NIA 
. . ........ 

N/A 
...... ·. . . 

NA NIA 
NA NIA 
NA NIA 

10 y 

2,000 y 

s y 

100 y 

NA NIA 
300 y 

15 y 

2 y 

50 N 

ug/L. micrograms per liter 

DRO. Diesel range orzanic 

GRO. Gasoline range organic 

ORO- Oil range organic 

NA: Not available Max Detected • Maxinmm value of detected conc:entrations 

NO - Not detected 

• 
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Table7D-9 

Groundwater Constituents of Concern Summary for Sub-area 6D: GKN Facility 

oeing ract 1, t. [)1JlS, un B T IS Lo" Misso. 
Concentration 

Ratio of Max Maximum 

Constituents of Concern #of Samples #of Detects 
Detected to Max Detected Average Concentration 

Average (ug/L) (ugiL) Limit (MCL) or 
ConCentration . EquiValeJ:tt (ug/L) 

Volatile 0J'2anic Compounds (VOCs) ·' 

1,1,1-Trichloroethane 28 I 0.78 0.97 1.24 200 

1,1-Dichloroethane 28 I 0.77 0.96 1.24 157 

1,1-Dichloroethene 28 I 0.29 0.35 1.22 7.0 

is-1,2-Dichloroethene 27 I 1.18 1.5 1.27 70 

Tetrachloroethene 28 13 2.10 24.5 11.64 5 

ri'oluene 33 2 1.01 2.0 1.98 1;000 

lr_richloroethene 28 12 1.42 4.1 2.88 5 

POlynuclear Aromatic liydtotaoon5 <PAHs> :.··· . . .. · . 

None 
PolyclJiorinated Biphenyls (PCBs) 

None 
Total Petroleum HydrocarbOns (TPH). 

TPHDRO 
TPHGRO 
lfPH ORO 
II'9tal Metals .. 
~nic 
Barium 
Cadmium 
Chromium 
Lead 
Merclll)'_ 

Notes: 

ug/L- micrograms per liter 

DRO- Diesel range orpnic 

GRO- Gasoline range organic 

September 2004 

. . 

1 
.. 
1 

5 
·5 

5 

12 
12 
11 
12 
12 
11 

I 0 
- •• N ...... .. 

···-
0 

0 
0 
0 

.. •:.,.·.T··: ... 
2 
5 
1 
5 
3 
1 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

N/A 

N/A 

N/A 
N/A 
N/A 

1.94 
1.23 
0.00 
4.11 
2.41 
1.26 

I ND I N/A I NIA 
.·.· '· ... 

... . . . ' ... 

I ND I N/A I NIA 
.. ' 

ND N/A NA 
'ND N/A NA 

ND N/A NA 

.. . 
... .... . . . , .. ;:• .. · . . .. : -· 

17.3 8.93 10 

929 755.9 2,000 

4.3 1,251.4 5 

170 41.32 100 

39.2 16.27 15 

0.13 0.10 2 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 
Max Detected 

Exceeds 
MCLoi' 

Equivalent 

N 
N 
N 
N 
y 
N 
N 

N/A 
. . 

N/A 

N/A 
N/A 
N/A 

y 
N 
N 
y 
y 
N 
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Table 7A-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6A: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

COCs 

~enzene 

Organics Total Risk 

TPH-GRO 

TPH-DRO 

!.PH Total Risk 

Arsenic 

~arium 

tadmium 

~hromium 

1\fetals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
ill: Hazard index 
TPH: Total petroleum hydrocarbon 
GRO: Gasoline range organic 
ugiL: Micrograms per liter 
ug/kg: Micrograms per kilogram 

September 2004 

Average Soil 
Cone. 

(ug/kg) 

---

---
---
--
---
--
--

Indoor Inhalation of 
VaporS from Subsurface 

Soil 

IELCR HQ 

-- ---
NA NA 

--- ---
--- ---
NA NA 

--- --
--- ---
--- --
--- ---
NA NA 

NA NA 

Indoor Inhalation of 
·sum of SumofHQ AverageGW Vapc)rs from Groundwater 

Cone. (ug/L) IELCR (ill) 

IELCR HQ. 

0.76 1.12E-10 6.37E-06 1.12E-10 6.37E-06 

1.12E-10 6.37E-06 1.12E-10 6.37E-06 

730 NA 4.46E-03 NA 4.46E-03 

250 . NA 4.95E-02 NA 4.95E-02 

NA S.40E-02 NA S.40E-02 

102 NA NA NA NA 

11.567. NA NA NA NA 

7.5 NA NA NA NA 

539 NA NA NA NA 

NA NA NA NA 

1.12E-10 S.40E-02 1.12E-10 5.40E-02 

The RAM Group 
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coc. 

Al:done 

Berm:ne 
Cbrvsene 
Methyl ethyl ketone (MEK) 

Otnnla Total Risk 
TPH-GRO 
ITPH-DRO 
TPH Total Risk 

~c 
IBarimn 
Cadmimn 
Ou-omimn 
Selcnimn 
Metab Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not IMilable 
-: Risk ewluation was not perfonned. 
HI: Hazard index 
TPH: Total petrolemn hydroc:mbon 
GRO: Gasoline range organic 
ugiL: Micrograms per liter 
UWkg: Micrograms per ki!Gglml 

Scplcmber 2004 

Avet'af:e Soli 
Cone. 

(~ 

30.5 

-
1.500 
17.5 

I -
I 

6700 

-
-
-

353 

• • 
Table 7A-10(b) 

Calculation of Individual EKeu Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future CoDJtructlon Worker 
. Sub-area 6A: GKN Fadllty, Boeinc Tract 1, St. Louts, Mluouri 

Accidental Jnsestlon of 
<hrtdoorln~tlonof Del"'IUUI Contad wltb <hrtdoor ~tlon of 

Dermal Contad wltb Soli Vapon and Partlculata AverqeGW SUJDof SwaofHQ Soli GroUDdwater . Vapon fro• GroUDdwater 
from SoU Cone.(~) IELCR (Ill) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 1.061W7 NA l.llB-07 NA 2.64B-07 - - - - .. NA 4.83B-07 

- - - - - - 0.76 1.46E-10 l.lBB-04 5.94E-14 . 8.43E-08 1.46E-10 l.lBE-04. 
2.361!-11 NA 6.06E-II NA 3.49E-13 NA - - - - - 8.46E-ll NA 

NA 1.02E-08 NA l.l3B-03 NA . 3.94E-08 - - - - - NA 6.09B-03 
2.36E-11 1.1'7E-07 U6E-11 1.24E-07 3.49E-13 3.04E-07 1.46E-10 l.lBE-04 5.94E-14 8.43E-08 2.31E-10 1.l8E-04 

- - - - - - 730 NA NA NA 3.98E-05 NA 3.98E-05 

- - - 250 NA NA NA 4.39E-04 NA 4.39E-04 
NA NA NA NA NA NA NA NA NA 4.79E-04 NA 4.79E-04 

1.67E-10 2.60E-05 5.28B-08 8.22B-03 8.79E-11 1.37B-06 102 NA NA NA NA 5.31E-08 8.25B-03 

- - - - - - 11567 NA NA NA NA NA NA 
- - - - - - 1.5 NA NA NA NA NA NA 
- - - - -. 539 NA NA NA NA NA NA 
NA 8.21E-06 NA 2.74E-OS NA 3.8dE-07 - - NA 3.60&-as 

U7E-10 3.42E-05 5.28&-GII 8.25E-Ol 1.79E-11 1.75E-06 NA NA NA NA 5.31E-08 S.:ZBE-03 
U1E-10 3.43E-05 5.29&-GII S.:ZSE-03 1.83E-11 2.05E-06 1.46E-10 l.lBE-04 5.94E-14 4.79E-04 5.33E-08 8.88E-03 

The RAM Group 
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Table 7B-10(a) 

Calculation of Individual Ex~ Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a CUJTent On-site Non-residential Worker 

Sub-area 6B: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

Average SoU 
Indoor Inhalation of Indoor Inhalation or 

V apon rroin Subsurface AverageGW Sum of SumofHQ 
COCs Cone. 

SoU Cone. (ug/L) 
Vapon from Groundwater 

IELCR (HI) 

(u!lkl!} IELCR HQ IELCR HQ 
1,1-Dichlorocthc:nc - - - 8.0 3.64E-08 1.02£-05 3.64E-08 1.02E-OS 

1 1 2-Trichloro-1 2,2-trifluoroctbanc - - - 640 NA 3.34E-05 NA 3.34E-OS 

1.23-Trimcthvlbcnzcnc - - - 0.7 NA 3.16E-06 NA 3.16E-06 

1,2,4-Trimethylbcnzcnc - - - 3.4 NA 291E-05 NA 2.91E-OS 

Acetone 78.5 NA B.BBE-07 - - - NA 8.88E-07 

Bcnzcnc - - - 13 218E-09 1.24E-04 218E-09 1.24E-04 

Bromomc:than<: - - - 14 NA 1.54E-04 NA 1.54E-04 

cii-1,2-Dichlorocthc:nc 75 NA 4.36.E-OS 582 NA 5.97E-04 NA 6.41E-04 

Dichlorodifluoromc:than<: - - - 35 NA 1.47E-04 NA 1.47E-04 

Ethvlbenzcnc 4.9 NA 209E-08 - - - NA 2.09E-08 

Methvlcnc chloride - - - 13 5.73E-11 1.13E-07 5.73E-11 1.13E-07 

Methvl t.Crt-butvl ether <MTBEl - - - 32 6.91E-12 6.43E-08 6.91E-12 6.43E-08 

Tctrachlorocthc:nc 12 5.34E-11 6.44E-07 20 5.75E-10 6.95E-06 6.29E-10 7.59E-06 

Toluene 13 NA 279E-07 - - NA 279E-07 

trans-1,2-DichlorobcDZcnc 36 NA 1.04E-07 - - NA 1.04E-07 

trans-1,2-Dichlorocthc:nc - - - 58 NA 6.17E-05 NA 6.17E-OS 

Trichlarocthcnc 27 210E-10 9.87E-06 112 6.07E-09 2BSE-04 6.28E-09 29SE-04 

Vinvl chloride 7.0 6.39E-OB 209E-05 149 1.33E-06 4.34E-04 1.39E-06 4.SSE-04 

Xvlcnca. total 14 NA 6.5BE-OB -'- - - NA 6.5BE-08 

Aroclor 1254 - - 296 NA NA NA NA 

3411 NA 5.04E-OB NA 5.04E-OB 

Accnaphthylcnc 4B NA 5.86E-10 - NA 5.86E-10 

Bcnzo(a)anthraccnc 27 2B4E-14 NA 126 256E-09 NA 256E-09 NA 

uoranthcnc 27 1.61E-14 NA 1.61E-14 NA 

193 3.57E-15 NA 3.57E-15 NA 

Fluoranthcnc 217 NA 7.2SE-11 - - - NA 7.2SE-ll 

Fluorene 42 NA 234E-10 - - - NA 234E-10 

Pyrcnc 1BO NA B.19E-11 - - - NA B.l9E-ll 

Oreanics Total Risk 6.41E-08 7.64E-05 1.37E-06 1.89E-03 1.44E-06 1.96E-03 

AliDhatiCI.> nC6 to nC8 ITX1006l - - - BBS NA 6.06E-04 NA 6.06E-04 

AliDhatiCI >nCB to nC10 ITX1006) - - ss NA 1.11E-03 NA 1.11E-03 

Aromatica >nCB to nClO (TX1006) - - - ss NA 3.52£-05 NA 3.52E-05 

trPII-GRO 810 NA B.JOE-06 996 NA 1.75E-03 NA 1.76E-03 

Page 1 of2 
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Table 7B-10(a) 

Calculation of l.adividual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a CurTent On-site Non-residential Worbr 

Sub-area 6B: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

COCs 

IA.liPhatica > nC10 to nC12 (TX1006) 

iAHPhatica > nC12 to nC16 <TX10<J6> 

IA.liPhatica> nC16 to nC21 CTX1006l 

~tics> nC10 to nC12 (TX1006) 

!Aromatics> nC12 to nC16 (TX1006) 

k\romatica > nC16 to nC21 CTX1006l 

TPH-DRO 
Alipbatica > nC21 tO nC35 (TX1006) 

Aromatica > nC21 to nC35 (TX1006) 

TPH.ORO 
TPH Total Risk 

IAncnic 
lsarium 

k:aclmium 

bromium 

Mercury 
Selenium 

Bervllium 

Cob.1lt 

Copper 

•-
Nickel 

emc 
Metals Total Risk 
MIMI IT -ATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not pctfcmncd. 
HI: Hazard in4cx 
TPH: Total petroleum hydrocarbon 
GRO: Guoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
ug/L: MicrogPDII per liter 
uglkg: MiCI'OgPDII per kilogram 

Average Soil 
Cone. 

(uglkg) 

-
-
-
-
-
-

17,500 

-
-
-

27,807 

-
583 

-
34 

1687 

3.964 

937 

8,404 

19350 

1084100 

28,150 

52140 

l.adoor I.abalation or 

Vapors from Subsurface 
Soil 

IELCR HQ 

-
- -
- -
- -
- -
- -
NA 1.77&415 

- -
- -
- -
NA 2.60E-05 

NA NA 

- -
NA NA 

-
NA. 9.69E~5 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 9.69~ 

6.41FAIS 1.99&04 

Page2of2 

l.adoor l.abalation or 
AverageGW Sum of S~ofHQ 

Cone. (ugiL) 
Vapors from Groundwater 

IELCR (HI)' 

IELCR HQ 

5,575 NA 1.68E~1 NA 1.68~1 

5,515 NA 7.29~1 NA 7.29~1 

5,575 NA 6.87E+OO NA 6.87E+OO 

5,515 NA 1.10E~3 NA 1.10~3 

5,575 NA 4.43E~4 NA 4.43E~4 

·5,575 NA 1.19~4 NA 1.19~4 

33,451 NA 7.77E+OO NA 7.77E+OO 

75 NA 9.24E~2 NA 9.24~2 

75 NA 1.83~7 NA 1.83E~7 

150 NA 9.24&m NA 9.24~ 

NA 7.86E+OO NA 7.86E+OO 

108 NA NA NA NA 

5.440 NA NA NA NA 

1.177 NA NA NA NA 

412 NA NA NA NA 

1.2 NA 1.53E~4 NA 250E~4 

- - - NA NA 

NA NA 

- - NA NA 

- - - NA NA 

- - - NA NA 

6,400 NA NA NA NA 

- - - NA NA 

- - - NA NA 

NA 1.53~ NA 2.50&04 

1.37~ 7.86E+OO 1.44~ 7.86E+OO 

• 
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AverqeSoU 

coc. Cone. 

(~ 

1,1-Dichloroethanc 3.1 
1,1-Dichlaroethcne 3.5 
I 1,2-Trichloro-1 2,2-lrifluorocthsnc 
1,2,3-Trimcthylbenzene 
1,2,4-Trimcthylbenzene -
~ 31 

!Benzene -
iaromomcthane -
~2-Dichlaroethcne 146 
IDichlorodifluoromethanc -
iEthY!benzene 123 
!Methvl ethvl ketone CMEK) 13.9 
M_cth_y! tert-butyl ether (MTBE) -
!MethYlene chloride 7.4 
Telnchlaroethcne 8.24 
Toluene 4893 

trans-1 2-Dichlorobenzene 36 
trans-1 2-Dichlaroethcne 22 
Trichlaroethcne 42 
V"m_y! chloride 52 
IJCylc:nes, Total 382 
iAroclorJ2S4 100 

1150 
Jcne 29 

IBcnzoca 17 
uonnthc:ne 14 

:Ciuysenc 119 
WIIIOI'IIIIhc:ne 102 
Fluon:ne .27 

~threne 17 
Pyrene 86 

Orlanlcs Total Risk 
AJipbatjcs > nC6 to nCB IDCJ 006) -
Alillhatics >nCB to nC10 CTX1006) -
Aromatics > nCB to nC10 (IX1 006) -
TPH-GRO 3103 
ktilillhatics > nC10 to nC12 CTX1 006) -
ktiliphatics > nC12 to nC16 (IX1006) -
Alipbatjcs > nC16 to nC21 CTX1006) -
Aromatics > nC1 0 to nC12 CTX1 006) -
Aromatics> nC12 to nC16 CTX1 006) -
~cs > nC16 to nC21 CTX1006) -
TPH-DRO 177083 
Aliphalics > nC21 to nC35 CTX1006) -
Womatics > nC21 to nC35 CTXI006) -
TPH-ORO -
TPHTotaJRisk 
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• Table 7B-10(b) 

Calculation oflm!lvidual Euess Ufetlme Cancer Risk (IELCR) and Hazard Quotient (IIQ) for a Future Construction Worker 

Sub-area 6B: GKN Fadllty, Boeln!: Tnd 1, St. Louis, Mluourl 

Aeddmtal lqeotlon of 
Outdoor Inhalation of Denaal Contad with Outdoor Inhalation of 

DenoW Contad with Soli Vapors and Particulatea AverqeGW 
Soli from Soli Cone. (UJ:/L) 

Groundwater Vapors from Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 3.60B-08 NA 1.20E-08 NA 5.31E-08 

Ul6E-11 1.37E-07 1.17E-11 1.52E-07 3.BIE-11 2.6BE-07 8.0 2.42&-08 3.14&-04 2.31&-11 1.62&-07 

640 NA NA NA 4.81E-07 

- - - 0.7 NA NA NA B.SOE-08 

- - - - 3.4 NA NA NA 5.94E-07 

NA l.OBE-07 NA 1.14E-07 NA 2.67E-07 - - - - -
- - - - 13 2.S6E-09 2.06B-03 1.94&-12 2.76E-06 

- 14 NA 7.87E-04 NA 3.80&-06 

NA 5.10B-07 NA 5.66E-06 NA 2.87E-05 582 NA NA NA 1.71E-05 

- - - - - - 35 NA 4.66E-OS NA 2.16B-06 

NA 4.2BE-07 NA 4.38E-07 NA 3.83E-07 - - - - -
NA 8.10B-09 NA 9.00&-09 NA 3.14E-08 

- - - - - - 32 1.48E-10 3.66&-06 2.59&-14 6.02&-09 

2.76&-13 4.30E-08 3.07E-13 4.78E-08 4.61&-13 2.2BE-08 13 2.10&-09 3.27E-04 8.11&-14 4.01&-09 

2.13&-13 2.87E-08 ·2.37&-12 3.19E-07 4.89E-13 1.47E-07 20 l.S4E-08 2.08E-03 3.84&-13 1.16E-07 

NA 8.53E-07 NA 9.48&-06 NA 5.37E-05 - - - - -
NA 1.39E-07 NA 7.7SE-08 NA 2.08E-07 - - - - -
NA 3.84E-08 NA 4.27E-07 . NA 2.66&-06 58 NA NA NA 1.33&-06 

3.83&-15 4.06E-09 2.5SE-12 2.71&-06 5.5SE-12 6.52&-06 112 6.23E-09 6.60&-03 4.5SE-12 5.34&-06 

4.94&-13 6.07E-09 . 5.49&-10 6.74&-06 1.66B-09 1.36E-05 149 6.53E-07 8.01&-03 7.61E-IO 6.22&-06 

NA 6.66E-08 NA 6.8JE-08 NA 1.52&-06 
4.6SE-10 8.14&-04 1.11E-09 1.94E-03 1.7SE-13 3.06E-07 296 NA NA NA NA 

NA 6.68&-06 NA 7.43&-06 NA 4.66E-07. 

NA 5.64E-07 NA 1.88E-07 NA 1.07E-08 

2.72&-11 NA 6.96&-11 NA 3.07&-13 NA 126 2.36E-OS NA 8.64E-11 NA 

2.20&-11 NA 5.6SE-11 NA 1.90&-13 NA 

1.88&-12 NA 4.83&-12 NA 2.78&-14 NA - - - - -
NA 2.9SE-07 NA 4.92E-07 NA 7.72&-09 - -
NA 2.36E-07 NA 2.63E-07 NA 8.29&-09 
NA 6.62&-07 NA 2.21E-07 NA 8.41E-09 - - - - -
NA 3.32E-07 NA l.liE-06 NA 8.77E-09 - - - - -

S.lSE-10 USE-04 UOE-09 1.97E-03 1.71E-09 L09E-04 2.43&05 . 2.02E-Ol 8.77E-10 4.02&05 

- - - - 88S NA NA NA 8.60&-06 

- - 5S NA NA NA 1.58E-OS 

- - - - - - 5S NA NA NA 6.22E-07 

NA NA NA 1.41&05 NA 1.83&05 996 NA NA NA 2.50&05 

- S,S1S NA NA NA 2.38E-03 

- - - - - - 5,515 NA NA NA 1.03&-02 

- - - - 5,515 NA NA NA 9.72&-02 

- - - 5,515 NA NA NA 2.87E-05 

- 5,515 NA NA NA 1.99E-OS 

5,515 NA NA NA 1.51E-05 

NA 3.91E-04 NA 1.19E-03 NA 3.40E-04 33,451 NA NA NA 1.10E-01 

- - - - 75 NA NA NA 1.31E-03 

- 75 NA NA NA 1.20E~7 

- 1SO NA NA NA 1.31E-03 

NA 3.91E-04 NA UOE-03 NA 3.58E-04 NA NA NA 1.11E-01 

Page 1 of2 

• 
Sum of SumofHQ 
IELCR (Ill) 

NA 1.01E-07 
2.43E-08 3.14&-04 

NA 4.8JE-07 
NA 8.80E-08 

NA S.94E-07 
NA 4.88E-07 

2.57E-09 2.07E-03 
NA 7.9JE-04 
NA 5.20E-05 
NA 4.8BE-OS 
NA 1.2SE-06 
NA 4.8SE-08 

1.48&-10 3.66&-06 
2.10E-09 3.27E-04 
1.54E-08 2.08E-03 

NA 6.4JE-05 
NA 4.2SE-07 
NA 4.4SE-06 

6.24E-09 6.62&-03 
6.S6E-07 8.04E-03 

NA 1.6SE-06 
1.57E-09 2.7SE-03 

NA 1.46E-OS 
NA 7.63E-07 

2.36E-OS NA 
7.87&-11 ·NA 
6.74&-12 NA 

NA 7.96E-07 
NA 5.08E-07 
NA 8.92E-07 
NA 1.4SE-06 

2.43&05 l.32E-Ol 
NA 8.60&-06 
NA 1.58&-0S 
NA 6.22E-07 

NA 5.74E-05 
NA 2.38E-03 
NA 1.03E-02 
NA 9.72&-02 
NA 2.87E-05 
NA 1.99E-OS 
NA 1.51E-05 
NA 1.12E-01 
NA 1.31E-03 
NA 1.20E-07 
NA 1.31E-03 
NA l.llE-01 
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• 
COCs 

!Atsenic 
IBmiDD 
CadmitDD 
Chromium 
IMcrcurv 
SeleniiDD 
~AntimonY 
IBervlliiDD 
p,t,.lt 
~ 

Nickel 
Zinc 
Metals Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk c:valliation was not perl'onncd. 
m: Hamd index 
TPH: Total pc:lrolcum hydrocabon · 
GRO: Gasoline rmge orgmic 
DRO: Diesel nmge organic 
ORO: Oil range organic 
ug'L: MiCRlgiBIII:I pel' liter 
ugllcg: MiCRlgiBIII:I pel' kilogram 

September 2004 

Averar:e SoU 
Cone. 

(~ 

14,266 

481 

-
42 

920 
3,964 
937 

8404 
19,350 

1084,100 
28,150 
52,140· 

• Table 7B-10(b) 
Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker 

Sub-area 6B: GKN Fadllty, Boefns Tnd 1, St. Louis, Missouri 

Acddeatal ~csllon of 
Outdoor Inhalation of Denaal Contad with Outdoor Inhalation of 

Denaal Contad with SoU 
Soli 

Vapon and Parllculata AverqeGW Groundwater Vapon from Groundwater 
from SoU Cone. (UiiL) 

mLCR HQ IELCR HQ mLCR HQ IELCR HQ IELCR HQ 

3.5SE-10 5.53E-05 1.13&07 1.7SE-02 1.87E-IO 291E-06 108 NA NA NA NA 

5440 NA NA NA NA 
NA 1.12E-05 NA . 3.73E-04 26SE-12 5.90E-08 1177 NA NA NA NA 
- - - - - - 412 NA NA NA NA 
NA 1.6SE-07 NA 8.23E-06 NA 1.98E-04 1.2 NA NA NA 3.29E-06 
NA 2.14E-05 NA 7.13E-05 NA 9.89E-07 
NA l.ISE-04 NA 3.84E-03 NA 4.261H>6 

6.69E-10 5.45E-06 2.23E-10 1.82E-06 6.89E-12 1.01E-08 
NA 4.88E-04 NA 1.63E-04 7.21E-ll 9.03E-05 - - - - -
NA 5.62E-06 NA 1.87E-04 NA 4.14E-06 
NA 270E-03 NA 3.00E-03 NA 4.74E-03 6,400 NA NA NA NA 
NA 8.18E-07 NA 5.4SE-05 2.07E-ll 3.02E-05 
NA 2.02E-06 'NA 1.68E-OS NA 1.061H>B 

l.OlE-09 3.41E-03 1.13&87 :Z.SlE-01 :Z.90E-10 5.07E-03 NA NA NA l.l!IE-06 
1.55E-09 4.6lE-03 1.15E-07 :Z.84E-Ol :Z.OOE-09 5.54E-03 :Z.43E-05 l.OlE-01 IJ.77E-10 1.11E-01 
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• 
Sum of SumofHQ 
IELCR (HI) 

1.13&07 1.761Hl2 
NA NA 

2.6SE-12 3.84E-04 
NA .NA 
NA 2.10E-04 
NA 9.37E-05 
NA 3.96E-03 

8.99E-10 7.27E-06 
7.21E-ll 7.42E-04 

NA 1.97E-04 
NA 1.04E-02 

207E-ll 8.5SE-05 
NA 1.89E-05 

1.14&87 3.37E-Ol 
:Z.44E-05 1.70E-01 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Facility, Boeing Tract 1, St Louis, Missouri 

Average SoU 
Indoor Inhalation of Indoor Inhalation of 

COCs Cone. 
Vapors from Subsurface AverageGW 

Vapors from Groundwater 
Sum of SumofHQ 

Soil Cone. (ugiL) IELCR (HI) 

(uglkg) IELCR HQ IELCR HQ 

12-Hexanone (MBK) - - - 4.3 NA 9.83E-07 NA 9.83E-07 

!Acetone 55 NA 1.90E-07 - - - NA 1.90E-07 

~is-1,2-Dichloroethene 2.5 NA 4.48E-07 .96 NA 1.05E-04 NA 1.05E-04 

!Dichlorodifluoromethane 3.6 NA 1.67E-06 - - - NA 1.67E-06 

IEthylbenzene 540 NA 7.08E-07 - - - NA 7.08E-07 

Methyl ethyl ketone (MEK) 13 NA 8.82E-09 - - - NA 8.82E-09 

Methyl isobutyl ketone 11 NA 1.02E-08 - - - NA 1.02E-08 

o-Xylene . 600 NA 3.25E-08 - - - NA 3.25E-08 

l,rrichloroethene 4.2 l.OlE-11 4.75E-07 240 1.48E-08 6.94E-04 1.48E-08 6.94E-04 

!Vinyl chloride - - - 5.2 5.55E-08 1.82E-05 5.55E-08 1.82E-05 

lxylenes. total 206 NA 3.04E-07. - - - NA 3.04E-07 

Chrysene. 406 2.32E-15 NA - - - 2.32E-15 NA 

O_!Eanic:s Total Risk 1.01E-ll 3.84E-06 7.0JE-08 8.18E-04 7.03E-08 8.22E-04 

Alipbatics > nC6 to nC8 (TX1 006) - - - 110 NA . 9.05E-05 NA 9.05E-05 

~tics> nC8 to nC10 (TX1006) - - - 47 NA 1.13E-03 NA 1.13E-03 

>'\romatics > nC8 to nC10 (TX1006) - - - 47 NA 3.40E-05 NA 3.40E-05 

TPH-GRO 64,052 NA 2.02E-04 203 NA 1.25E-03 NA 1.45E-03 

Alipbaties > nCIO to nC12 (TX1006) - - - 1,497 NA 5.43E-02 NA 5.43E-02 

Alipbatics > nC12 to nC16 (TX1006) - - - 4,641 NA 7.30E-01 NA 7.30E-01 

Alipbatics > nC16 to nC21 (TX1006) - - - 1,497 NA 2.22E+OO NA 2.22E+OO 

~matics > nCIO to nC12 (TX1006) - - - 1,497 NA 3.20E-04 NA 3.20E-04 

~matics > nC12 to nC16 (TX1006) - - - 1,946 NA 1.59E-04 NA 1.59E-04 

~omatics > nC16 to nC21 (TX1 006) - - - 1,497 NA 3.16E-05 NA 3.16E-05 

~H-DRO . 566,000 NA 1.77E-04 12.575 NA J.OOE+OO NA J.OOE+OO 

• 
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Table 7C-10(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6C: GKN Facility, Boeing Tract 1, St Louis, Missouri 

COCs 

~tics>nC21 tonC35 (TX1006) 

!Aromatics> nC21 to nC35 (TX1006) 

tfPH-ORO 

tl'PH Total Risk 

~c 
!Barium 

Cadmium 

Chromium 

Q_hromium, hexavalent 

Mercuxy 
Selenium 

!Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
m: Hazard uidex 
TPH: Total petroleum hydrocarbon 

GRO:Grurolinenmgeo~ruric 

DRO: Diesel nmge orgruric 
ORO: Oil nmge o~anic 
ug/L: Micrograms per liter 
uglkg: Micrograms per kilogram 

Average Soil 
Cone. 

(uglkg) 

-
-
-

6,061 

-
-

27,165 

-
33 

342 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

- -
- -
- -
NA 3.79E-04 

NA NA 
- -
- -

NA NA 
- -
NA 2.86E-05 

NA NA 
NA 2.86E-05 

l.OlE-11 4.11E-04 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Cone. (ug/L) 
Vapors from Groundwater 

IELCR (HI) 

IELCR HQ 

727 NA 1.08E+OO NA 1.08E+OO 

295 NA 6.97E-07 NA 6.97E-07 

1,022 NA 1.08E+OO NA 1.08E+OO 

NA 4.08E+OO NA 4.08E+OO 

81 NA NA NA NA 

2,574 NA NA NA NA 

669 NA NA NA NA 

2,381 NA NA NA NA 

16 NA NA NA NA 

0.76 NA 1.11E-04 NA 1.39E-04 

- - - NA NA 

NA l.llE-04 NA 1.39E-04 

7.03E-08 4.08E+OO 7.03E-08 4.08E+OO 

• 
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• 
AverqeSoll 

coc. Cone. 

(ulfk«) 

2-Hcxanonc (MB_!() -
~Acetone 27 

Chloroform 2.9 
cis-1.2-Dichlcroethene 3.S 
DichlorodiOuoromethane 3.6 

J;tllylbenzl:ne 233 
Methyl ethyl kdonc (MBK) 12 
Methyl isobutyl kdonc 12 

o-XYicne 600 

Trichloroethc:ne 29 
Vmyi chloride -
Xylenes, Tolal 90 

IBenzoca 66 

IR.n7nlh \fluonnlhenc 48 

iChrnene 274 

IFluonnthene 84 . 

:0rnn1cs Total Risk 
~P!Wics > aC6 to nCB rnc:t006) -
Aliphatics > nC8 to nCl 0 (J'Xl 006) -
Aromatics > nC8 to nClO (J'Xl 006) -
TPH.GRO 45.807 
Aliplwtics > nClO to nC12(J'Xl006) -
Aliphatics > nC12 to nC16 (J'Xl006) -
Alillhalics > nC16 to nC21 (J'Xl006) - . 
Aromatics> nClO to nC12 CTX1006) -
!Aromaics > nCI2 to nC16 CTXI006) -
Aromatics> nC16 to nC21 (J'Xl006) -
TPH-DRO· 1049,G9 

> nC21 to nC3S CTXI006) 
'Aromatics> nell to nC3S (1Xl006) -
TPH.ORO -
TPH Total Risk 
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• 
Table 7C-10(b) 

Calculatloa of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future CoDJtrudloa Wortru 

Sub-area 6C: GKN Fadllty, Boefas Tract 1, St. Louis, Mluowi 

Acddental Iacestioa of 
Outdoor Iabalatloa or DcnW Contact wltb Outdoor lahalatloa of 

Da.al Coatact witb SoU Vapon and Partkulatea AverqeGW 
Soli 

frotaSoU Cone. (lJI/L) 
Groundwater Vapon liola Groundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

- - - - - - 4.3 NA NA NA 1.78E-07 

NA 9.368-08 NA 9.88E-08 NA 2.32E-07 - - - - -
8.86E-14 l.02B-07 9.84B-14 l.l3E-07 7.05B-12 7.13E-OS - - - - -

NA l.21E-08 NA l.34E-07 NA 6.80E-07 96 NA NA NA 1.49E-06 

NA 2.09E-08 NA, 6.97E-09 NA 4.76E-07 

NA B.l3E-07 NA 8.31E-07 NA 7.27E-07 - - - - -
NA 7.20B-09 NA B.OOB-09 NA 2.79B-08 - - - - -
NA S.42E-08 NA 6.02B-08 NA l.l4E-07 - - - - -
NA 3.49E-07 NA l.l6E-07 NA S.87B-07 

2.69B-lS 2.8SB-09 1.79B-12 1.90B-06 3.90B-12 4.S8B-06 240 l.33B-08 l.42E-02 S.J9B-12 6.09B-06 

- - - - - - S.2 2.28E-08 2.80B-04 1.41B-ll J.l6E-07 

NA l.S7B-08 NA 1.6JB-08 NA 3.S9E-01 - - - -
1.04B-l0 NA 2.67B-10 NA l.lSB-12 NA' 

7.S4B-ll NA 1.93B-10 NA. 6.48B-l3 NA 

4.32B-12 NA l.llB-11 NA 6.38B-l4 NA -
NA 2.4SE-07 NA 4.08E-07 NA 6.39B-09 

1.1UE-10 1.71B-06 4.74B-10 3.69B-06 1.28E-11 7.90B-OS 3.61E,08 1.44E-Ol 1.93E-11 7.88B-06' 

- - - - - - 110 NA NA NA S.68E-07 

- - - - - - 47 NA NA NA 7.~ 

- - - - - - 47 NA NA NA 2.78E-07 

NA NA NA 2.08E-04 NA 2.70E-04 203 NA NA NA 7.91B-06 

- - - - - - 1,497 NA NA NA 3.41B-04 

- - - - - - 4,641 NA NA NA 4.S7B-03 

- - - - - - 1,497 NA NA NA l.39B-02 

- - - - - - 1,497 NA NA NA 4.09B-06 

- - - - 1,946 NA NA NA 3.67B-06 

- - - - - - 1,497 NA NA NA 2.12B-06 

NA 2.31E-03 NA 7.04E-03 NA 2.01E-03 12,575 NA NA NA 1.88E-Ol 

727 NA NA NA 6.7SE-03 

- - - - - - 29S NA NA NA 2.2SE-07 

- - - - - - 1 Oll NA NA NA 6.7SE-03 

NA :U1E-03 NA 7.2SE-03 NA 2.28E-03 NA NA NA 2.56E-Ol 

F.ge 1 of2 

• 
Swaof SwaofHQ 

IELCR (HI) 

NA 1.78&07 

NA 4.2SB-07 
7.23B-12 1.1SE-OS 

NA 2.32&06 
NA S.04B-01 
NA 2.37&06 
NA 4.31&08 
NA 2.29&07 
NA l.GSE-06 

l.34B-08 1.42&02 
2.28B-08 2.80B-04 

NA 3.91&07 
3.73B-10 NA 
2.69B-10 NA 
J.S4B-ll NA 

NA 6.S9E-01 
3.68E,08 USE-Ol 

NA S.68B-07 
NA 7.06B-06 
NA 2.78E-07 
NA 4.86E-04 
NA 3.41B-04 
NA 4.S1E-03 
NA 1.39&02 
NA 4.09B-06 
NA 3.67&06 
NA 2.12&06 
NA 3.0lE-Ol 
NA 6.7SE-03 
NA 2.2SE-07 
NA 6.7SE-03 
NA 3.74E-Ol 
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• 
coc. 

~c 
!Barium 
Cadmium 
!Chromium 

hexavalent 
~c:rl:lll}' 
Selenium 
Metah Total Risk 

TIVERISK 
Notes. 
NA: Not .vailable 
-: Risk evaluation was not perfonned. 
HI: IW2rd i.nclcx . 
lPH: Total petroleum hydrocabon 

GRO: Gasoline nnge organic 
DRO: Diesel nnge organic 
ORO: Oil nnge organic 
Uf/L: Microgrmis per liter 
uw'Jcg: Microgmms per kilogrmn 

September 2004 

Averat:eSoU 
Cone. 

(uWJcl) 

5,817 

-
425 

19,791 

38 
329 

• 
Table 7C-10(b) 

Calculation of Individual EKaa Llfctlale Cancer Rlsk(IELCR) and Hazard Quotient (HQ) for a Future Constrvdlon Worker 

SuiHrea 6C: GKN Fadlfty, Boeinl Tnct 1, St. Louis, Mluouri 

Acddental Incatlon of 
Outdoor Inhalation of Dcnaal Contact wltb Outdoor Inhalation of 

Dcnaal Contact with SoU Vapors~ Particulates Aven&eGW 
SoU from SoU Cone. (U&fL) 

Gnlundwater Vapon from Gnlundwater 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ JELCR HQ 

1.4SE-IO 2.2SE-OS 4.S9E-08 7.14B-03 7.63E-11 1.19B-06 81 NA NA NA NA 

- - - - - - ~574 NA NA NA NA 

NA 9.87B-06 NA 3.29B-04 2.34E-12 5.20E-08 669 NA NA NA NA 

NA NA NA NA 7.28E-IO NA 2,381 NA NA NA NA 
16 NA NA NA NA 

'NA 1.48B-07 NA 7.39E-06 NA 1.78B-04 0.76 NA NA NA 1.14E-06· 

NA 7.6SE-06 NA 2.SSB-OS NA 3.S4B-07 - - - - -
USE-10 4.0lE-85 4.!59E-08 7.50E-03 8.06£..10 1.80E-04 NA NA NA 1.14E-06 

3.29E-10 :Z.36E-4l U4E-08 1.47E-02 8.19E-10 :Z.54E-03 3.61E-08 1.44E-Ol 1.93E-ll :Z.56E-O:z 

Pagc2of2 

•• 
Su.of Su.ofHQ 

IELCR (HI) 

4.61E-08 7.16B-03 

NA NA 
2.34E-12 3.39B-04 
7.28E-IO NA 

NA NA 
NA 1.87B-04 

NA 3.35B-05 
4.68E-08 7.71E-G3 

8.36E-08 5.97E-O:z 
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Table 7D-10(a) 

Calcuiation oflndividual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 6D: GKN Facility, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

IDichlorodifluoromethane 5.5 

Tetrachloroethene ---
Toluene 39 

Organics Total Risk 

TPH-GRO 12,000. 

TPH-DRO 2,500 

TPH-ORO 2,500 

rrPH Total Risk 

Arsenic --
Chromium ---
Metals Total Risk 

CUMULATIVE RISK 

Notes: 
NA: Not available 
---: Risk evaluation was not performed. 
Ill: Hazard index 
TPH: Total petroleum hydrocarbon 
ORO: Gasoline range organic 
DRO: Diesel range organic 
ORO: Oil range organic 
ug/L: Micrograms per liter 
uglkg: Micrograms per kilogram 

Indoor Inhalation of 

Vapon from Subsurface 

Soil 

IELCR HQ 

NA 8.16E-06 

--- ---
NA 7.99E-07. 

NA .8.96£-06 

NA 1.23E-:·04 

NA 2.52E-06 

NA 6.38E-08 

NA l.lSE-04 

--- ---
--- --
NA NA 

NA 1.34E-04 

Indoor Inhalation of 
AverageGW Sum of SumofHQ 

Vapon from Groundwater 
Cone. (ug/L) IELCR (Ill) 

IELCR HQ 

--- --- --- NA 8.16E-06 

12 2.99E-10 3.60E-06 2.99E-10 3.60E-06 

-- --- --- NA 7.99E-07 

l.99E-10 3.60E-06 l.99E-10 l.l6E-05 

:--- --- --- NA 1.23E-04 

--- ..;.,_ --- NA 2.52E-06 

--- --- --- NA 6.38E-08 

NA NA NA l.lSE-04 

8.9 NA NA NA NA 

41 NA NA NA NA 

NA NA NA NA 

l.99E-10 3.60E-06 l.99E-10 l.JSE-04 

• 
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COCa 

Dichlorodifluoromethane 
iMethYI ethyl ketone (MEK) 

Tetrachlorocthene 
Toluene 
IOrpnka Total Rbk 
ill'H-GRO 
TPH-DRO 
TPH.ORO 
TPH Total Rbk 
Anenic 
Chromimn 
Metab Total Rbk 

DVERISK 
Notes. 
NA: Not .vailablc 
-: Rislc cwluation was not performed 
In: Hazard index 
TPH: Total pctrolcmn hydrocarbon 
GRO: Gasoline nnge cxganic 
ORO: Diesel nnge organic 
ORO: Oil nnge orgmic 
ug/L: Micrognans per liter 
ugllcg: Microgmns per lcilogram 

September 2004 

AverqeSoU 
Cone. 

(uKik«) 

s.s 
69 

-
27 

I 12.000 
I 2.500 
I 2.500 

I 92SO 
I 

• 
Table '7D-10(b) 

Calculation of Individual Euao Lifetime Cancer Rbk(IELCR) and Hazard Quotient (HQ) for a Future Comtructlon Woriw" 
Sub-lli'CII liD: GKN FadUty, Boefq Traet 1, St. Louis, Missouri 

Accidental Jncestlon or Outdoor lnbalation of ner.aJ Contact wltb Outdoor lnbalatlon or 
Dermal Contact wltb Soli Vapors and Partlculata AverqeGW 

Soli Groundwater Vapon from Groundwater 
from SoU Cone. (ucfL) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 3.17E-08 NA 1.~8 NA 7.20E-07 - -
NA 3.98E-08 NA 4.42E-08 NA l.S4E-07 - - - -
- - - - - - 12 9.19E-09 1.24&-03 1.22E-13 3.68E-08 
NA 4.66&-09 NA S.ISE-08 NA 2.94E-07 
NA 7.6lE-OII NA 1.07E-0'7 NA 1.1'1E-06 !1.19&09 l.l4E-03 1.22E-13 3.68E-08 
NA NA NA 5.461!-05 NA 1.01E-0S - - - - -
NA S.S1Jl..06 NA 1.68E-05 .NA 4.80Jl..06 - -
NA 6.37Jl..06 NA 1.64E-OS NA S.16E-07 
NA 1.19E-05 NA 8.77E-05 NA 7.60E-05 NA NA NA NA 

2.30E-10 3.58E-OS 7.30E-08 1.13E-02 1.21E-10 1.89E-06 8.9 NA NA NA NA 
41 NA NA NA NA 

:Z.lOE-10 3.58E-05 7.30E-OII 1.13~ U1E-10 1.89E-G6 NA NA NA NA 
:Z.lOE-10 4.78E-05 7.30E-OII 1.14E-O:z U1E-10 7.!11E-05 U!IE-09 1.24E-03 1.22E-13 3.68E-08 

• 
Sum of SwaofHQ 
IELCR (ID) 

NA 7.63&-07 

NA 2.38E-07 
9.19&-09 1.24E-03 

NA 3.SOE-07 
9.19&09 l.l4E-03 

NA 1.2SE-04 
NA 2.11E-OS 
NA 2.33E-05 
NA 1.76E-M 

7.33E-08 1.14E-02 
NA NA 

7.33E-OII 1.14E-O:z 
B.lSE-08 t.:zSE-02 
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ATTACHMENT 7-A 

ECOLOGICAL RISK ASSESSMENT- AREA 6 GKN FACILITY 
TIER t SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than~ mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the downgradient edge of Area 6D is adjacent to Coldwater Creek. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? · 

No, the entire site is paved. 

4. Has a ·process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

5 . Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a ~ mile 
· radius of the site? Note, the ~ mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and ~rsiti~ features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a V2 mile radius ofthe site? · 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a ~ 
mile radius of the site? 

No . 
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ATTACHMENT 7-B 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

. 1a. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted. 

1 b. Are contaminants associated with the site mobile in groundwater? 

Yes. 

1c. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually groundwater discharges into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

2a . 

. Based on the distance to the creek and the current groundwater concentrations, there is 
some potential for low level dissolved impacts in groundwater to reach the creek. 

Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where e·cological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration of NAPL? 

No. 

3a. Are contaminants present in surface soils? 

Although we have no suificial soil data, it is unlikely based on the sources located within 
this area that suificial soil is impacted. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the site is entirely paved . 

3. Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? · 

September 2004/ Area 6 7-B-1 The RAM Group 
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No, the site is entirely paved. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No, the site is entirely paved. 

Sa. Are contaminants present on the site volatile? 

Yes. 

Sb. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is entirely paved. 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is entirely paved. 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

No. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is entirely paved. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is entirely paved. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

No. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No . 
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• ?a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

?b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? · 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No. 

-· 

·~· 
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8.1 INTRODUCTION 

SECTIONS.O 
AREA 7: ENGINEERING CAMPUS 

The Engineering Campus (Area 7) is located in the northern portion ofthe Facility, bordered by 
Lindbergh Boulevard to the west and James S. McDonnell Boulevard to the north, see Figure 8-1. 
This section will describe the constituents found in this Area, the exposure model, the evaluation 
of the current and future risk to human health and the environment, and conclusions based on the 
results ofthe risk evaluation. 

8.2 DESCRIPTION OF AREA 

The Engineering Campus is approximately 1,500 feet long by 1,000 feet wide (at its maximum 
dimensions). Within this Area are four buildings and large parking lots. Other than the 
buildings, the entire area is paved. 

8.2.1 Potential Sources within Area 

No SWMU's were located withm this Area; however, six USTs were previously located within 
this Area near the three main buildings (32, 33, and 34) (see Table 8-1 for details). Two of the 
six USTs listed on Table 8-1 replaced previous 300-gallon USTs in 1960 and 1975. The USTs 
ranged in size from 300 gallons to 20,000 gallons, and contained gasoline, fuel oil, and diesel. 
Two of the tanks were used for boiler fuel and the others were used to fuel emergency power 
generators . 

These USTs were all removed via excavation in 1989, and were not replaced. The tanks were 
removed following McDonnell Douglas ·environmental department guidelines that included an 
inspection of .the excavation with further action initiated if contamination was visually observed. 
No further action was required at any of the six locations. Upon removal of the tanks, no soil 
sampling activities were performed. 

At various times since the removal of the tanks, different projects involving utility repair or 
replacement have been conducted at the former tank locations. Testing of the soil was conducted 
during these projects to assist with proper soil disposal. It is standard Boeing procedure to field 
test with a Photoionization Detector (PID) meter any soil being disturbed or removed during 
construction projects or emergency repairs. Testing involves collecting several samples from 
every three to four cubic yards of excavated soil. The samples are composited into a sealed 
plastic bag and a PID measurement is taken from the headspace. Laboratory analysis is 
conducted if a PID measurement above 50 ppm is detected. Listed below is a description of the 
tanks with PID readings and dates of tests. No VOCs above 5 ppm were detected with the PID 
meter at these former UST sites . 

--
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Tank Tank Material Gallons Installation PID Test PID PID 
No. Location Date Date Location Results 
B46 33A Diesel 300/3,000 1956/1960 6/26/00 AtUST 5ppm 

site 
B47 33B Fuel Oil 20,000 1956 11/13/01 20 feet 3ppm 

west of 
UST 

B48 32A Gasoline 300/500 1956/1975 5/16/03 10 feet <1 ppm 
north of 
UST 

B49 32B Fuel Oil . 10,000 1955 4/27/00 AtUST 5ppm 
site 

B50 34A Diesel 850 1957 4/21/03 AtUST < 1 ppm 
site 

B51 34B Fuel Oil 10,000 1957 4/21/03 AtUST < 1 ppm 
site 

ppm: parts per mllhon 

Based on the past and current use of the Area, soil or groundwater impact beyond background 
levels would not be expected, with the possible exception of petroleum hydrocarbons. 

8.2.2 Soil Stratigraphy within Area 

There is one boring in this Area, in which monitoring well MW2 was installed. Based on the soil 
boring log for MW2, the soil stratigraphy is silty clay, clayey silt, and silt from 0.5 feet below 
ground surface (bgs) to approximately 19 feet bgs (total depth advanced). This is similar to the 
overall site soil stratigraphy. For additional details, refer to the RFI (MACTEC, 2004). 

8.2.3 Hydrogeology within Area 

There is one monitoring well (MW2) located within this Area, with 10 feet of screen from 8 to 18 
feet bgs, see Table 8-2 for further details of this well. Groundwater flow within this Area in the 
shallow zone is to the east, based on recent gauging data and information from wells just outside 
this Area (Figure 8-2). The depth to shallow groundwater in MW2 is approximately 5 feet bgs. 

8.3 LANDUSE 

8.3.1 Current Land Use 

Currently, the Area is commercial with office space occupied by Boeing. The remainder of the 
Area is paved parking lot. Area 7 includes office buildings #32, 33, 34, and manufacturing 
building #27 A. 

8.3.2 Future Land Use 

Boeing pl~s to retain the office complex for use as commercial office space in the future, and the 
parking lots are anticipated to remain. 
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8.4 AVAILABLE DATA 

The following gives an overview of the available data within this Area: 

• One monitoring well (MW2) is located within this Area, and this well has been sampled 
eight times from July 2000 to June 2003; 

• At the time of installation of MW2 in July 2000, a soil sample was collected. This is 
the only laboratory analyzed soil data within this Area; 

• No piezometers were installed within this Area; 
• No soil data is available from the UST excavation activities completed in 1989, other 

than visual observations; and 
• Soil PID data is available for various construction activities that occurred near the USTs 

between April 2000 and May 2003. 

8.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

8.5.1 Soil 

One soil sample was collected in this Area from the boring used to install monitoring well MW2, 
in July 2000. This sample was analyzed for a comprehensive list of 67 constituents that included 
VOCs, P AHs, PCBs, TPH, metals, and cyanide. Typical laboratory methods that were used for 
analysis include SW 846 Methods 6010,7471, 8015, 8082,8260, 8310, and 9012. Available data 
is included in Table H -1 in Appendix H. 

Table 8-3 lists the constituents detected in the soil sample. In all, six metals were detected: 
arsenic, barium, cadmium, chromium, lead, and mercury. These metals are naturally occurring 
and at concentrations below background levels (Refer Table 8-4). Therefore, these detected 
metals were not considered further. 

Two metals (selenium and silver) were not detected, but had DLs that exceeded the background 
levels. The selenium DL was <650 uglkg vs. a background concentration of 260 uglkg. The 
silver DL was <1,300 uglkg vs. a background concentration of <700 uglkg. However, the DLs 
for selenium and silver did not exceed the high end of the range of concentrations observed that 
were used to establish the background concentrations (100 ug/kg- 2,300 uglkg for selenium and 
700 uglkg- 3,000 uglkg for silver). There are no known sources for these metals, and no known 
industrial activity that would have released these metals in this Area. It is our opinion that these 
metals are not present above background levels, and the elevated DLs represent laboratory or 
natural variability. Therefore, these non-detected metals were not considered further. 

One organic compound- methyl ethyl ketone (MEK) had a "J"-flagged concentration of 0.0089 
mglkg. "J"-flagged values are estimated concentrations below the DL; therefore, MEK is 
considered non-detect, and there was no corresponding concentration ob~erved in groundwater. 
Therefore, MEK was not considered further in the risk assessment. 

Thus, no constituents were considered for quantitative risk evaluation for soil. 

8.5.2 Groundwater 

One groundwater monitoring well (MW2) is located within Area 7, and has been sampled eight 
times betWeen July 2000 and June 2003, see Table 8-5. In all, these samples were analyzed for 
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one hundred ten constituents coruisting of VOCs, P AHs, PCBs, TPH, metals, and cyanide . 
Typical methods used included SW 846 Methods 6010, 7470, 8015, 8082, 8260, 8310, and 9012. 
Available data is included in Table H-2 in Appendix H. Table H-3 in Appendix H presents the 
range of DLs for the constituents that had no positive detects in groundwater. 

Ofthe constituents analyzed, nine were detected in at least one sample: arsenic, barium, benzene, 
chromium, cis-1,2-dichloroeth~ne, lead, mercury, selenium, and toluene. These constituents were 
not considered further in the risk assessment for the following reasons: 

• Arsenic had two detects and one non-detect DL above the MCL, but two subsequent 
sampling events were below the MCL. 

• Barium, benzene, cis-1,2-dichloroethene, mercury, and toluene were below their 
respective MCLs. . 

• Chromium exceeded the MCLin the 2000 sampling event but was below the MCL on 
four subsequent sampling events including the last two, which were non-detect. 

• Lead was detected above the MCL in the 2000 sampling event and was non-detectable 
with a DL that exceeded the MCL in the January 2001 sampling event; but the· 
subsequent three sampling events were below the MCL including the last two, which 
were non-detectable. 

• Selenium had one non-detect sample with a DL above the MCL, but it also had a 
detectable concentration in another sampling event from the same well that was II 10th the 
MCL. 

Sixty-four constituents were non-detectable, and their highest DLs did not exceed any target level 
criteria. These constituents were not considered further in the risk assessment. 

There were 12 constituents consisting of VOCs and TPH that were not detected and did not have 
any target level criteria for comparison. The DLs were<5 ug/L for VOCs except 2-hexanone 
(<10 ug/L), acrolein (<50 ug/L), chloromethane (<10 ug/L), and iodomethane {<10 ug/L), and 
<500 ug/L for TPH. These constituents were not considered further in the risk assessment. 

Eleven constituents (1 metal, 2 VOCs, 1 P AH, and 7 aroclors) were non-detectable, but their DLs 
exceeded their specific MCLs. These constituents were not considered further in the risk 
assessment for the following reasons: 

• Cadmium and vinyl chloride were non-detectable and the DLs were below the MCLs in 
the subsequent sampling events. 

• 1,2-Dibromo-3-chloropropane (DL range of 2-5 ug/L) is not associated with petroleum 
hydrocarbons and does not have known sources or industrial activity that could have 
released this constituent in this Area. 

• Benzo(a)pyrene was non-detect at 5 ug/L in the one sampling event for P AHs, and all 
other P AHs were also non-detectable. 

• Seven aroclors (PCBs) were analyzed in one sampling event. All were non-detectable; 
however, the DLs (<1.1 ug/L) for each exceeded the non-specific PCB MCL (0.5 ug/L). 
These PCBs are not associated with petroleum hydrocarbons and do not have known 
sources nor industrial activity that could have released these constituents in this Area. 

Four VOCs were non-detectable, but their DLs exceeded the EPA HA concentrations for 
groundwa~r. These constituents were not considered further in the risk assessment for the 
following reasons: 
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• Hexachlorobutadiene was non-detectable in five subsequent sampling events and the DLs 
did not exceed the HA; and 

• The HA for 1,1,2,2-tetrachloroethane was exceeded in all seven samples, and also in all 
six samples for 1,2-dibromoethane, both with DLs of 1-5 ug/L. Also, acrylonitrile was 
non-detectable and its DL (<50 ug!L) exceeded the HA in all six sampling events. All 
three do not have known sources or industrial activity that could have released these 
constituents in this Area. 

Ten constituents (6 VOCs and 4 P AHs) were non-detectable, but their DLs exceeded the 
calculated risk-based groundwater ingestion target level. These constituents were not considered 
further in the risk assessment for the following reasons: 

• Four VOCs (1,1-dichloropropene, 1,2,4-trirnethylbenzene, 2,2-dichloropropane, and 
trans-1,3-dichloropropene) were also non-detectable during the six subsequent sampling 
events with DLs below their respective risk-based groundwater ingestion target level 
concentrations. 

• MIBK (VOC) was non-detectable during two earlier sampling events with DLs below the 
risk-based groundwater ingestion target level. This suggests that although during 
subsequent sampling events where DLs exceeded the risk-based groundwater ingestion 
target level, it is unlikely that MIBK is present above its risk-based groundwater 
ingestion target level. 

• Another VOC, 2-chloroethyl vinyl ether was non-detectable at 50 ug/L during six 
sampling events and the DL exceeded its risk-based groundwater ingestion target level. 
This VOC does not have known sources or industrial activity that could have released 
this constituent in this Area. 

• Four PAHs (benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and 
indeno(1,2,3-CD)pyrene) were non-detect at 5 ug!L, which exceeded their respective 
risk-based groundwater ingestion target levels during one sampling event for P AHs, and 
all other P AHs were also non-detectable. · 

Based on the above evaluation and the lack of industrial activities in this Area, no constituents 
were considered for quantitative risk evaluation for groundwater. 

8.6 EXPOSURE MODEL 

8.6.1 Current conditions 

This Area is comprised of office buildings and parking lots. Hence, the receptors under current 
conditions would be the non-residential worker and a visitor/maintenance worker to the Area. 

Exhibit 8-1 presents the EM for the ct,ment non-residential worker. As the exposure duration for 
the visitor/maintenance worker is less than that for the non-residential worker, the risk from any 
soil or groundwater impact will not be quantitatively evaluated . 

· .. _ 
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EXIDBIT 8-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

!Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact with 
surficial soil is lllllikely. Also, the only sources 
located within this Area were USTs, and impact i1 
not expected in the surficial zone. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion o1 
surficial soil is lllllikely. Also, the only sources 
located within this Area were USTs, and impact is 
not expected in the surficial zone. 

Indoor Inhalation of Vapors from NC No volatile constituents were detected in soils in this 
Subsurface Soil Area; therefore, this pathway is incomplete. 

Indoor Inhalation of Vapors from NC No volatile constituents were detected above the 
Groundwater MCLs in groundwater in this Area; therefore, this 

pathway is incomplete. 

!Notes: NC: Not Complete C: Complete 
Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 

8.6.2 Future conditions 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated as the 
comparison for the current conditions will be protective of the future non-residential worker. 
Groundwater concentrations are expected to decrease in the future through natural attenuation 
processes, further reducing the risk. 

In the future, construction work could be performed within this Area; however, no evidence of 
impacted soils has been noted based on field screening during numerous past construction 
activities in this Area. However, if there are any localized impacts, the concentrations are 
unlikely to exceed the risk to a construction worker. 

8.7 CALCULATIONOFRISK 

No quantitative evaluation is necessary for this Area. 

8.8 ECOLOGICAL RISK 

The Tier 1 ecological screening checklists have been completed for this Area, and are presented 
as Attachment 8-A and Attachment 8-B. These checklist identified no potential ecological 
receptors or issues. 

'-
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8.9 CONCLUSIONS 

The only complete pathway for this Area is contact with soil for the potential future construction 
worker. This pathway has not been quantitatively evaluated as no evidence of soil impacts have 
been noted based on field screening during several past construction activities in this Area. We 
do not consider that additional sampling is necessary in order to quantitate this risk for the 
following reasons: · 

• Any impacts will be localized, and the concentrations likely to be observed are unlikely 
to exceed the risk to a construction worker, as a result of the limited exposure 
frequency and exposure duration for a construction worker; 

• When the USTs were removed, although no sampling was conducted, no evidence of 
soil contamination was observed. Also, pictorial evidence suggests that the USTs were 
in good condition with no holes observed; 

• Since the USTs were removed in 1989, the areas have been excavated a number of 
times for utility work, and the soils screened using a PID; and at each event, no 
elevated levels of petroleum hydrocarbons have been observed; 

• No major construction work is planned in this Area to alter the locations of the office 
buildings; and 

• As discussed in Section 8.2.1, it is Boeing's standard procedure to field test with a PID 
meter soil being disturbed or removed. during construction projects or emergency 
repairs, and to perform subsequent actions if elevated PID readings above a certain 
threshold are recorded. · 
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TABLES-1 

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) PRESENT HISTORICALLY WITHIN AREA 7: ENGINEERIN~ CAMPUS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

USTNumber Location 
Volume 

Contents 
Construction 

Year Installed Status Comments 
(Gallons) Material 

B46 Bldg. 33A 3,000 Diesel Single Wall Steel 1960 Removed 1989 Excavated 

B47 Bldg.33B 20,000 Fuel Oil Single Wall Steel 1956 Removed 1989 Excavated 

B48 Bldg. 32A 500 Gasoline Single Wall Steel 1975 Removed 1989 Excavated 

B49 Bldg. 32B 10,000 Fuel Oil Single Wall Steel 1955 Removed 1989 Excavated 

B50 Bldg. 34A 850 Diesel Single Wall Steel 1957 Removed 1989 Excavated 

B51 Bldg. 34B 10,000 Fuel Oil Single Wall Steel 1957 Removed 1989 Excavated 

Notes: 
UST B-46 replaced an earlier 300-gallon steel UST that contained diesel. The previous UST was installed in 1956 and replaced in 1960. 

UST B-48 replaced an earlier 300-gallon steel UST that contained gasoline. The previous USTwas installed in 1956 and was replaced in 1975. 
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TABLES-2 
MONITORING WELL INFORMATION FOR AREA 7: ENGINEERING CAMPUS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Monitoring Well 
Diameter 

(inches) 

MW2 2 

Notes: 
ft bgs: Feet below ground surface 
ft: Feet 

December 2003 

Screened 
Interval 

(ft bgs) 

8.0-18.0 

Total Depth 
Installation Date Status 

(ft) 

19.1 7/17/2000 Active 
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TABLES-3 
SOIL DATA FOR AREA 7: ENGINEERING CAMPUS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Group BoeingParmName 

Metals Arsenic 
Metals Barium 
Metals Cadmium 
Metals Chromium 
Metals Lead 
Metals Mercury 

Notes: 
All concentrations in uglkg (micrograms per kilogram) 

B: Detected in laboratory blank also 

MW-2-7 
1,900 

71,500 
B 170 
20,900 
6,600 
B 9 

The RAM Group 



• • • 
TABLES-4 

COMPARISON OF AVERAGE AND MAXIMUM SOIL CONCENTRATIONS IN AREA 7: ENGINEERING CAMPUS TO BACKGROUND LEVELS 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Concentration Comparison to Back2!"ound Level 

COCs #of Samples #of Detects Average Maximum Background Average Maximum 
(ul!lkl!) (ul!lkl!l (uWk~) 

!Metals 
Arsenic 1 1 1,900 1,900 9,200 Not Exceed Not Exceed 

Barium 1 1 71,500 71,500 725,000 Not Exceed Not Exceed 

!Cadmium 1 1 170 170 < 1,000 Not Exceed Not Exceed 

!Chromium 1 1 20,900 20,900 58,000 Not Exceed Not Exceed 

Lead 1 1 6,600 6,600 21,800 Not Exceed Not Exceed 

Mercury 1 1 9 9 39 Not Exceed Not Exceed 

December 2003 
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TABLES-5 

mSTORICAL GROUNDWATERANALYTICAL DATA FOR AREA 7: ENGINEERING CAMPUS 

BOEING TRACT 1, ~T. WUIS, MISSOURI 

SAMP_ID COIL_DATE GROUP 

MW2W 27-Jui.OO Cyanide 

MW2W 27-Jui.OO Metals 

MW2W 27-Jui.OO PAHs 

MW2W 27-Jui-!J(J PCB 

MW2W 27-Jui.OO TPH 

1Mw2w 27-Jui.OO VOCs 

1Mw2w 09-Jan.m Metals 

1Mw2w 09-Jan.OI VOCs 

~2W 08-May.()l Metals 

MVI2W 08-May.OI Metals, Dissolved 

I\1W2W 08-May.OI VOCs 

MW2W 18-Jui.OI Metals 

111_W2W 18-Jui.OI Metals, Dissolved 

MW2W 18-Jui.OI VOCs 

[Mw2w 29..Qct.OI Metals 

[Mw2w 29..Qct.()l Metals, Dissolved 

~2w· 29..Qct.()l VOCs 

M_w2w 11-Mar.02 VOCs 

MW2W 31-May.02 VOCs 

MW2W 20-Jun.()3 VOCs 

Notes. 
All concentrations in ug/L (niaograms per liter) 

< Less than detection linit shown 

Blank: Not analyzed 

VOC: Volatile Orzanic CoiJ1IOU!Id 

TPH: TO!al petroleum hydrocarbon 

P AH: Polynuclear aromatic hydrocarbon 

PCB: Polychlorina!M biphcnol 

Lab qualifiCI'S in Section 1.0 

December 2003 

Arseok 

16.8 

< so 

IS 

< s 

5.7 

Arsenic:, Barium, Oromum, 
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Dissolved 
Barium 

Dissolved 
Benzene Oll'ooium 

Dissolved 
Dkhloroetbe Lead 

Ill! 

664 140 . 27.5 

< I 

320 29 <SO 

< s < s 
380 29 7 

9.9 220 4.4 

< I 1.4 

300 < 2 < s 

s 270 < 2 

< I 2 

J4 420 J4 9 < 5 

< 5 270 < 2 

< I 15 

< I 1.5 

< I Hl.l 

35 1.4 

• 
Mercury Selenium Tolueue 

B 0.083 s 

< I 

< 0.2 < too 

< s 
< 0.2 

I 

< 0.2 

< 5 

< 0.2 

< s 
< s 
< s 
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TABLES-6 

COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 7: ENGINEERING CAMPUS TO 

MAXIMUM CONTAMINANT LEVEL (MCL) OR EQ~ ALENT 

BOEING TRACT 1, ST. LOUIS, MISSOURI 

Concentration Comparison to MCL or EQuivalent 

COCs 

prganics 
Benzene 
is-1,2-Dichloroethene 

tfoluene 
~PH 
tfPH as Diesel - ORO 
Volatile Petroleum Hydrocarbons- GRO 

Metals 
Arsenic 
Barium 
rhromium 
Lead 
Mercury 
Selenium 

Notes: 
ug/L: micrograms per liter 
NA: Not available 
TPH: Total petroleum hydrocarbon 
ORO: Diesel range organic 
GRO: Gasoline range organic 

December 2003 

#of Samples 

8 
7 
8 

I 
I 

5 
5 
5 
5 
5 
2 

#of Detects Average 
(ui!IL) 

I 1.1 
6 1.6 
I 2.1 

0 250 

I 0 50 

3 8.5 
4 375 
3 40.7 
2 8.4 
I 0.1 
I 27.5 

Maximuril MCL or Equivalent Average Maximum 
(u!!IL) (ur/L) 

3.5 5 Not Exceed Not Exceed 

2.5 70 Not Exceed Not Exceed 

2.5 1,000 Not Exceed Not Exceed 

250 NA NA I NA 

50 I NA I NA I NA 

25 10 Not Exceed Exceed 

664 2,000 Not Exceed Not Exceed 

140 100 Not Exceed Exceed 

27.5 15 Not Exceed Exceed 

0.1 2 Not Exceed Not Exceed 

50.0 50 Not Exceed Not Exceed 
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ATTACHMENT 8-A 

ECOLOGICAL RISK ASSESSMENT 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

No, Coldwater Creek is located at least 3, 000 feet from the area. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 

elements? 

No, the area is mostly paved. 

4. Has a process (operational) discharge or ston:n water permit not been issued for the site? 

Yes, Facility-wide there is a·storm water permit. 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Y2 mile 
radius of the site? Note, the Y2 mile radius limit does not necessarily apply to situations 

where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Y2 mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Y2 
mile radius of the site? 

No . 
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ATTACHMENT 8-B 

ECOLOGICAL RISK ASSESSMENT 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, .dissolve, or otherwise migrate to 

groundwater? 

No, no evidence of impact was observed. 

lb. Are contaminants associated with the site mobile in groundwater? 

No, no evidence of impact was observed. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually, groundwater discharges into Coldwater Creek. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, no evidence of impact was observed. 

2a . Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

No, no evidence of impact was observed. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

3. 

No, no evidence of impact was observed. 

Could contaminants reach ecological receptors via erosional transport of contaminated 

soil or via precipitation runoff? 

No, no evidence of impact was observed. 
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4a. Are contaminants present in surface soil or on the surface of the ground? 

No, no evidence of impact was observed. 

4b. Are potential ecological receptors on the site? 

No, the site is mostly paved. 

4. Could contaminants reach ecological receptors via direct contact? 

No, no evidence of impact was observed. 

Sa. Are contaminants present on the site volatile? 

No, no evidence of impact was observed. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

No, no evidence of impact was observed. 

5. Could contaminants reach ecological receptor~ via inhalation of volatilized contaminants 

or contaminants adhered to dust in ambient air or in supsurface burrows? 

No, no evidence of impact was observed . 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? 

No, no evidence of impact was observed. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, no evidence of impact was observed. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, no evidence of impact was observed. 

6d. Do contaminants found on the site bioaccumulate? 

No, no evidence of impact was observed. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals~ or contaminants directly? 

No, no evidence of impact was observed. 

7a . Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 
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7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 

springs, streams, or other surface water bodies? 

No.· 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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9.1 INTRODUCTION 

SECTION9.0 
AREA 8: OFFICE COMPLEX NORTH 

The Office Complex North (Area 8) is located to the north, of James S. McDonnell Boulevard 
(see· Figure 9-1). This section describes the constituents found in this Area, the exposure model, 
the evaluation of the current and future risk to human health and the environment, and 
conclusions based on the results ofthe risk evaluation. 

9.2 DESCRIPTION OF AREA 

The Office Complex North is. an area approximately 800 feet wide by 1,000 feet long. Within 
this Area are two buildings (220 and 221) separated by a small parking lot. The Area is currently 
paved, and will likely remain paved in the future. For the purposes of this risk evaluation,. Area 8 
was further subdivided into three Sub-areas; 8A, 8B, and 8C (see Figure 9-1), to (i) reduce the 
size of the exposure units evaluated, and (ii) to evaluate the risk from specific sources. A · 
brief description of the Sub-areas follows: 

• Sub-area 8A: This Sub-area covers about 4.4 acres and consists of the southern . 
portion of Building 220 and associated parking and access areas along the south 
and east perimeter of the building. The primary chemicals that exceeded 
screening criteria in this Sub-area were VOCs and metals . 

• Sub-area 8B: This Sub-area covers about 6 acres and consists of the northern 
portion of Building 220 and open areas to the west and north of the building 
including parking, access, and operational areas and vegetated areas along the 
western and northern perimeter of the property. The primary chemicals that 
exceeded screening criteria in this Sub-area were VOCs, TPH, P AHs, and metals. 

• Sub-area 8C: This Sub-area covers about 5.8 acres and consists of Building 221 
and the associated parking and access areas to the west, north, and east of the 
building. The primary chemicals that exceeded screening criteria in this Sub-area 
were VOCs and TPH. · 

9.2.1 Potential Sources within Area 

Potential former sources (see Figure 9-1) in this Area include: 

Sub-area 8A 

• Trichloroethene vapor degreaser (within Building 220). The trichloroethehe degreaser 
was situated within Building 220, aboveground in a concrete containment area, and was 

. removed in 1998. Soil samples were collected and analyzed during the removal activities 
and no hydrocarbon constituents were detected . 
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Sub-area BB 

• Trash compactor with a hydraulic oil system (north end of Building 220). Visual 
observations indicated that the trash compactor had leaked hydraulic oil onto the adj;:t.eent 
asphalt. 

Sub-area BC 

• Fuel oil UST (located near the southeast comer of Building 221) (see Table 9-1 for UST 
details). The fuel oil UST was removed in 1990 by excavation, and three confirmatory 
soil samples collected (see Table 9-2 for analytical data). Due to the age of this data, it 
was not used in the risk assessment. 

No SWMUs were located within this Area. Hence, we anticipate impact within this Area to be 
primarily petroleum hydrocarbons and chlorinated solvents. 

9.2.2 Soil Stratigraphy within Area 

Based on the soil boring logs for this Area, the stratigraphy consists primarily of silty clay with 
some clayey silt, silt, and clay from 0.5 foot bgs to a depth of 78 feet bgs, where a basal gravel 
layer is present on top of the limestone bedrock that was encountered at 79.5 feet bgs. This is 
consistent with the Facility-wide soil stratigraphy. No karst features have been identified within 
this Area. For the calculation of risk to indoor inhalation, a soil source average depth for each of 
the Sub-areas was used as noted below (see Table 1-9): 

• Sub-area 8A: 
• Sub-area 8B: 
• Sub-area 8C: 

2.5 feet (76 em) 
6.3 feet {192 em)* 
4.4 feet (134 em)* 

*Indicates that the depth to· soil source was below the average dePth for the groundwater table; 
therefore, we used the average depth to groundwater in the risk calcula?ons. 

9.2.3 Hydrogeology within Area 

There are two shallow monitoring wells within this Area and one deep monitoring well (see Table 
9-3 for further details). Consistent with the Facility-wide shallow groundwater flow direction, 
groundwater flows towards Coldwater Creek to the east (Figure 9-2). Depth to shallow 
groundwater is based on water level measurements in monitoring wells MW4 and MW10S. To. 
evaluate risk to indoor inhalation, an average depth to groundwater for each of the Sub-areas was 
used as noted below (see Table 1-13): 

• Sub-area 8A: 
• Sub-area 8B: 
• Sub-area 8C: 

September 2004/ Area 8 
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9:3 LANDUSE 

9.3.1 Current Land Use 

Currently, the Area is non-residential, with office space occupied by Boeing. Offsite, in the 
downgradient direction (to the east) the area is also non-residential, with a mixture of warehouses 
and office space. 

9.3.2 Future Land Use 

The office complex is anticipated to remain as non-residential office space in the future. Offsite, 
the land use is expected to remain the same, as a result of the density of non-residential 
development in the vicinity. This area is an established non-residential area, and it is unlikely, 
based on the proximity of the area to a major airport, that this will change in the future. 

9.4 AVAILABLEDATA 

The following gives an overview of the available data within the Area: 

• Three monitoring wells are located within this Area (MWlOS and MWlOD in Sub-area 
8A, and MW 4 in Sub-area 8B), and have been sampled up to 11 times since July 2000; 

• The wells have been sampled for groundwater at least eight times between July 2000 
and June 2003; 

• A total of 17 soil borings (including·the three monitoring well borings) have been 
advanced in this Area (ten in Sub-area 8A, four in Sub-area 8B, and three in Sub-area 
8C) resulting in the collection of twenty-six soil samples; 

• Groundwater samples were collected once from eight piezometers in 2000; 
• Three confirmatory soil samples were collected during UST removal activities in 1990; 

however, due to the age of this data it was not used in the risk assessment; and 
• Forty-one groundwater samples including three duplicates have been obtained from 

July 2000 to June 2003. 

9.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

9.5.1 Soil 

The 26 soil samples were analyzed during the various .investigations conducted within the Area 
for comprehensive list of constituents that included VOCs, P AHs, PCBs, TPH, metals, and 
cyanide. Typical laboratory methods that were used include SW 846 Methods 6010, 7470, 7471, 
8015, 8021, 8082, 8260, 8310, and 9012. Appendix 1-1 includes a comprehensive table of the 
laboratory data for constituents that were detected at least' once in soil samples from Area 8. 
Evaluation ofthe data in Appendix 1-1 indicated that the following 16 constituents were detected 
in at least one soil sample: 

METALS ORGANICS/TPH 
Arsenic Chromium 1,2-Dichloroethene (total) Tetrachloroethene 
Barium Lead Acetone Trichloroethene 

Cadmium Mercury cis-1,2- Dichloroethene Benzo(b )fluoranthene 
Methylene chloride Chrysene 

Methyl ethyl ketone (MEK) TPH (2 tvoes) 
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The data was further screened for potential exposures to the non-residential worker and 
construction worker for each Sub-area. 

Note as discussed in Sections 1.9.11 and 1.9.12, respectively, lead and 1-2 dichloroethene (total) 
were eliminated. 

9.5.1.1 Sub-area BA 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. Soil samples collected at or above a depth of 4.4 feet bgs were included (s~e Table 1-13). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include barium, cadmium, chromium, and lead. 

Based on this evaluation, the following three constituents were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker: 

METALS VOCs 
Arsenic I Mercury Trichloroethene 

Construction Worker 

The construction worker data are constituents in soil samples c.ollected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

Metals whose maximum concentrations did not exceed the background levels were eliminated 
from further consideration and include barium, cadmium, chromium, and lead. 

Based on this evaluation, the following seven constituents were considered for quantitative risk 
evaluation for soil exposures to the constructiop worker: 

METALS VOCs 
Arsenic Acetone 
Mercury cis-1,2-dichloro·ethene 

Methylene chloride 
Methyl ethyl ketone 

Trichloroethene 
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• 9.5.1.2 Sub-area 8B 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 

table. Soil samples collected at or above a depth of 6.3 feet bgs are included (see Table 1-13). 

Metals whose maximum concentrations did not exceed the background levels were eliminated 

from further consideration and include arsenic, barium, cadmium, chromium, and lead. 

Based on this evaluation, no constituents were considered for quantitative risk evaluation for non­

residential worker soil exposures in Sub-area 8B. 

Construction Worker 

The .construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

Metals whose maximum concentrations did not exceed the background lev.els were eliminated 

from further consideration and include arsenic, barium, cadmium, chromium, lead, and mercury. 

Based on this evaluation, no constituents were considered for quantitative risk evaluation for 

construction worker soil exposures in Sub-area 8B. · 

• 9.5.1.3 Sub-area 8C 

• 

Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 

table. No constituents were detected in soil samples collected at or above the average 

groundwater depth of 4.4 feet bgs (see Table 1-13). 

Construction Worker 

The construction worker data are constituents in soil samples collected above the typical 

construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 

are included. 

The following three constituents were considered for quantitative risk evaluation for soil 

exposures to the construction worker: 

VOCs/TPH 
Acetone I TPH (15 types) 

Tetrachloroethene I 
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9.5.2 Groundwater 

Groundwater samples were analyzed during the various investigations for a comprehensive list of 
constitl,lents that included VOCs, P AHs, PCBs, TPH, metals, and. cyanide. Typical laboratory 
methods used include SW 846 Methods 6010, 7470, 8015, 8082, 8260, 8310, 9012, TX 1005, and 
TX 1006. Within this Area, there are eight soil borings where individual groundwater samples 
have been collected in addition to .three groundwater monitoring wells (MW1 OS, MW1 OD, and 
MW4). Appendix I-2 includes a comprehensive list of the groundwater analytical data for 
constituents that were detected at least once in groundwater samples from Area 8. 

Of the various constituents analyzed in groundwater, the following 15 constituents were detected 
in at least one groundwater sample: 

METALS ORGANICS/TPH 
Arsenic 1, 1-Dichloroethane Methylene chloride 
Barium 1, 1-Dichloroethene Toluene 

Chromium 1 ,2-Dichloroethene (total) Trichloroethene 
Lead Bromomethane Vinyl chloride 

Mercury cis-1 ,2-Dichloroethene TPH (2 types) 
Manganese 

Methylene chloride was not carried forward since it was the only VOC detect in those specific 
samples . 

The data were segregated for each Sub-area and further screened for potential exposures to the 
non-residential worker and construction worker. 

9.5.2.1 Sub-area 8A 

Evaluation of the data in Tables 9A-8(a) and 9A-8(b) indicated the following 12 constituents 
were detected in at least one groundwater sample from Sub-area 8A. 

METALS VOCs 
Arsenic 1, 1-Dichloroethime 
Barium .1, 1 Dichloroethene 

Chromium 1 ,2-Dichloroethene (total) 
Lead cis-1 ,2-Dichloroethene 

Manganese Toluene 
Trichloroethene 
Vinyl chloride 

Constituents for which the screening criteria exceeded the maximum detected concentration were 
eliminated from further consideration and included, 1, 1-dichloroethane, 1, 1-dichloroethene, cis-
1,2-dichloroethene, and toluene . 
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Note as discussed in Sections 1.9.11 and 1.9.12, respectively, lead and 1,2-dichloroethene (total) 

were eliminated. 

The remaining constituents consist of 2 VOCs and 4 metals. These constituents are listed in the 

following table: 

TOTAL METALS VOCs/TPH 

Arsenic Trichloroethene Vinyl chloride 

Barium 
Chromium -
Manganese 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for ground water exposures in Sub-area 8A. 

9.5.22 Sub-area 8B 

Evaluation of the data in Tables 9B-8(a), 9B-8(b) and 9B-8(c) indicated the following seven 

constituents were detected at least once in groundwater samples from Sub-area 8B. 

METALS VOCs/TPH 

Arsenic Bromomethane 

Barium TPH 

Chromium 
Lead 

Mercury 

Constituents for which the target level criteria exceeded the maximum concentration were 

eliminated from further consideration and included bromomethane, barium, and mercury. Note 

as discussed in Section 1. 9.11, lead was also eliminated. 

The remaining constituents consist of 2 metals and TPH. These constituents are listed in the 

following table: 

METALS 

I 
TPH (16 types) 

TPH 

Arsenic 
Chromium 

Based on this evaluation, the constituents listed above were considered for quantitative risk 

evaluation for ground water exposures in Sub-area 8B. 
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9.5.23 Sub-area 8C 

Evaluation of the data in Tables 9C-8(a) and 9C-8(b) indicated the following one constituent was 
detected at least once in groundwater samples from Sub-area 8C. This constituent is listed in the 
following table: 

TPH 
TPH 

Based on this evaluation, the constituent listed above was considered for quantitative risk 
evaluation for ground water exposures in Sub-area 8C. 

9.6 FREE PRODUCT 

Free product has not been observed within this Area. 

9.7 EXPOSURE MODEL 

9.7.1 Current Conditions for Sub-areas SA, SB, and SC 

Under current conditions, this Area is comprised of office buildings and parking lots. Hence, the 
current receptor would be the non-residential worker in the office building, and a 
visitor/maintenance worker to the Area. As the exposure duration for the visitor/maintenance 
worker' is small relative to the on-site non-residential worker, the risk from any soil or 

· groundwater impact will not be quantitatively evaluated for the visitor/maintenance worker. 

Exhibit 9-1 presents the EM for the current non-residential worker. 

EXlllBIT 9-1. EM CURRENT ON-SITE NON-RESIDENTIAL WORKER 

(SUB-AREAS SA, SB, AND SC) 
Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

!Dermal Contact with Surficial Soil NC The Area is entirely paved; therefore, contact witli 
surficial soil is unlikely. 

Ingestion of Surficial Soil NC The Area is entirely paved; therefore, ingestion oJ 
surficial soil is unlikely. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Subsurface Soil in soil within this Area in the vicinity of thf 

buildings, hence this pathway is complete. 

Indoor Inhalation of Vapors from c A number of volatile constituents were identified 
Groundwater in groundwater within this Area in the vicinity ol 

the buildings, hence this pathway is complete. · 

Notes: NC: Not Complete C: Complete 
!Exposure pathways highlighted in bold indicate that these pathways are complete and will be quantitatively 
evaluated. 

September 2004/ Area 8 9-8 The RAM Group 



• 

• 

• 

9.7.2 Future Conditions for Sub-areas SA, SB, and 8C 

Under future conditions, the land use in this Area is not expected to change, hence the receptors 
will remain the same in the future. As such, they will not be quantitatively evaluated as the 

comparison for the current conditions will be protective of the future non-residential worker. 

Groundwater concentrations are expected to decrease in the future through natural attenuation 

processes, further reducing the risk. 

A construction worker could be present at the site in the future. Exhibit 9-2 presents the EM for 

the construction worker. 

Th~ downgradient receptor is also a non-resident; therefore, the evaluation for the on-site worker 
will be protective of the offsite receptor, as concentrations in groundwater are expected to 

decrease further from the source area. No soil impact from Boeing operations is expected offsite. 

ExmBIT 9-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER 

(SUB-AREAS SA, 8B, AND 8C) 

Scenario, Receptor, and Pathways I CorNC Justification 
Routes Analyzed 

Dermal Contact with Soil c Soil is impacted within the normal depth 
construction; therefore, contact is possible. 

Ingestion of Soil .C Soil is impacted within the normal depth 
construction; therefore, ingestion is possible. 

ol 

of 

Outdoor Inhalation of Vapors from Soil c Soil is impacted within the normal depth to 
construction with volatile constituents; therefore, 
inhalation is possible. 

Dermal Contact with Groundwater c Groundwater is impacted within the normal 
depth of construction; therefore, contact h 
possible. 

Outdoor . Inhalation of Vapors from c Groundwater within this Area is impacted b_3 
Groundwater volatile constituents, hence this pathway i! 

possible. 

!Notes: NC: Not Complete C: Complete 

!Exposure pathways highlighted in bold ·indicate that these pathways are complete and will be quantitatively 
evaluated. 

9.8 REPRESENTATIVE CONCENTRATION 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 

been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 

representative concentration . 
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• Note representative concentrations in groundwater were estimated by first averaging the 

concentration in each well and then averaging the concentrations for the various wells located 

within the Sub-area. 

Tables 9A-ll(a), 9A-ll(b), 9B-ll(a), 9B-ll{b), 9C-ll{a), 9C-ll(b), 9A-12, 9B-12, and 9C-12 

present the soil and groundwater average and maximum concentrations. The ratio of the 

maximum detected concentration to average concentration is also presented. None of the 

· constituents exceeded a ratio of 10. 

9.9 CALCULATION OF RISK 

Tables 9A-ll(a), 9B-ll(a), and 9C-ll(a) present the results for the non-residential worker for 

Sub-area 8A, Sub-area 8B, and Sub-area 8C, respectively. Tables 9A-ll(b), 9B-ll(b), and 9C-

11 (b) present the results for the construction worker for Sub-area 8A, Sub-area 8B, and Sub-area 

8C, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ and 

HI) risks for: 

• EachCOC, 
• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk which is the sum of risk for all the ·cocs and all the routes of exposures. 

Based on these tables, following are the key observations. 

• 9.9.1 Sub-area SA 

• 

9.9.1.1 Non-residential Worker 

Carcinogenic Risk! 

As indicated in Table 9A-ll(a), the cumulative IELCR is 2.37 x 10'8, which is weli below the 

regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10·5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9 A-ll (a), the cumulative HI is 0. 00031, which is well below the regulatory 

acceptable level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each 

route of exposure, and hence each target organ would be less than 1.0·- the regulatory acceptable 

level. 

9.9.1.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9A-ll{b), the cumulative IELCR is 1.02 x 10·7, which is below the 

regulatory acceptable level of 1 X 10-4. Since the cumulative risk is less than 1 X 10'5, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 
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Non-carcinogenic Risk: 

As shown in Table 9A-ll(b), the cumulative m is 0.020, which is below the regulatory 

acceptable level of 1.0. Since the cumulative m is less than 1.0, the HQ for each COC and each 

route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 

level. 

9.9.2 Sub-area SB 

9.9.21 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 9B-11 (a), the cumulative IELCR for non-residential worker in Sub-area 8B 

is not available. 

Non-carcinogenic Risk: 

As shown in Table 9B-11(a) the cumulative m for all COCs and all routes of exposure is 54.6, 
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates 

that the primary contributors to m are HQs for indoor inhalation of aliphatics C12 - Cl6, 

aliphatics C16- C21, and aliphatics C21 - C35 from groundwater. The .contribution to the Ill 
from all the other COCs and routes of exposure is significantly less than 1.0. 

9.9.22 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9B-ll(b), the cumulative IELCR is 3.74 x 10'8, which is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5, clearly the 
risk for each COC and routes of exposure is less than ·1 x 1 o-s -the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9B-ll(b), the cumulative Ill is 0.49, which is below the regulatory acceptable 

level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

9.9.3 Sub-area BC 

9.9.3.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 9C-11(a), the cumulative IELCR for non-residential worker in Sub-area 8C 
is not available. 

Non-carcinogenic Risk: 

As shown in Table 9C-ll{a), the cumulative HI is 0.064, which is well below the regulatory 

acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
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route of exposure, and hence each target organ would be less than 1.0- the regulatory acceptable 
level. 

9.9.3.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 9C-ll{b), the cumulative.IELCR is 1.25 x 10"12
, which is well below the 

regulatory acceptable level of 1 x 10-4. Since the cumulative risk is less than 1 x 10-5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o-s - the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 9C-ll{b), the cumulative HI is 0.0052, which is well below the regulatory 
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each 
route of exposure, and hence each target organ would be less than 1.0 -the regulatory acceptable 
k~. " 

9.10 ECOLOGICAL RISK 

The only potential ecological receptors in the area are Coldwater Creek, which flows north about 
1,600 feet to the southeast of Area 8, and a tributary to Coldwater Creek, which flows southeast 
about 500 feet northeast of Area 8. There are no known unpermitted conduits present that could 
carry impacts from. Area· 8 to Coldwater Creek. Considering the geology, groundwater flow 
characteristics, and the chemical types and concentrations of impacts in Area 8, it is not likely 
that migration of impacts from Area 8 to Coldwater Creek or to its tributary will occur. The Tier 
1 ecological screening checklists have been completed for this Area, and are presented as 
Attachment 9-A and Attachment 9-B. These checklists identified no potential ecological 
receptors or issues. 

9.11 CONCLUSIONS 

Sub-area 8A 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
·construction worker and the non-residential worker are below the acceptable target risks. 

Sub-area 8B 

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk. 
The primary contributor to the risk was indoor inhalation of aliphatics Cl2- Cl6, aliphatics C16 
- C21, and aliphatics C21- C35 from groundwater. 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker are below the acceptable target risks. 

Sub-area 8C 

The calculated risks for all the COCs and all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks. 
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USTNumber 

B-45 

September 2004 

• 
Table9-1 

Summary of Underground Storage Tanks (USTs) Present Historically within Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

Location 
Volume 

Contents 
Construction 

Year Installed Status 
(Gallons) Materials 

Near SEC ofBidg. 221 5,000 Fuel Oil Single Wall Steel 1954 Removed 1990 

• 
Comments 

Excavated 

The RAM Group 
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Table 9-2 

Soil Data Collected During UST Removal Activities 

Area 8: Office Complex North 

SampleiD 
Benzene 

(mglkg) 

8173 south <0.005 

8174 middle <0.005 

8175 north <0.005 

Notes: 

<: Less than detection limit shown 

TPH: Total petroleum hydrocarbon 

mglkg: miligrams per kilogram 

September 2004 

Boeing Tract 1, St. Louis, Missouri 

Toluene Ethylbenzene Xylenes 

(mglkg) (mglkg) (mglkg) 

<0.005 <0.005 <0.015 

<0.005 <0.005 <0.015 

0.008 0.005 <0.015 

TPH 

(mglkg) 

13 

<10 

84 
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Sub-area 

SA 
8A 
8B 

Notes:· 

Table 9-3 
Monitoring Well Information for Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

Monitoring Diameter 
Screened 

Total Depth Installation 
lntenral · 

Well (inches) {ft b2S) _{feet) 
Date 

MW10D 2 69.5-79.5 79.5 "9/22/2000 
MW10S 2 8.0-18.0. 79.5 9/19/2000 
MW4 2 9.5-19.5 19.5 7/18/2000 

ft bgs: Feet below ground surface 

September 2004 
I 

Status 

Active 
Active 
Active 
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Table 9-4 
Soil Boring Information for Area 8: Office Complex North 

Boeing Tract 1, St. Louis, Missouri 

Sub-area Borin2 Date Drilled 
SA SB1 1/23/1999 
SA SB2 1/23/1999 
SA SB3 1/23/1999 
SA SB4 1123/1999 
SA SBS 1123/1999 
SA SB6 1123/1999 
SA B22011 7/24/2000 
SA B22013 11/14/2000 
SA MW10S 9/19/2000 
SB B220N1 7/24/2000 
SB B220N2 9/19/2000 
SB B220N3 9/19/2000 
SB MW-4 7/1S/2000 
SC B221E1 7/24/2000 
SC B221E2 7/26/2000 
SC B221E3 7/26/2000 
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Table9-S 

Soil Samples Used in Average Concentration Calculations in Area 8: Office Complex North 

Note: - - . ... :-:.--analysis type not pcrfonncd 
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Table 9A-6(a) 
Soil Constituents Average Concentrations for VOCs in Sub-area SA: 

Office Complex North 
., __ :-.- Tract Missouri 

Average Concentration­
Only Samples With 

Notes: 

ut¥kg ·micrograms per kilogram 

71.25 38.38 61.25 7.2~ 34.28 

• • Hand auger samples from below Building 220 floor slab 

Groundwater table is at a depth of 4 feet below ground swface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

VOCs ·Volatile Organic Compounds 

NA ·Not Analyzed 
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Table 9A-6(b) 
Soil Constituents Average Concentrations for Metals in SulJ-area SA: Office Complex North 

Non-Residential Worker 
.ulJ"'nlJ:: Tract Misso;iunjij·;;;;:;;:A;:;:;:;:;;;~;~~;;:;:;;; 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

12,500 161,500 3S3.3 

Groundwater table is at a depth of 4 feet below ground surface (bgs) fill' area. 

Non Residential Worker- above groundwater table in the area 

Constnlction Worker- above a depth of20 feet bgs 

Table 9A-6(b) 

21,767 13,267 38 

uglkg -micrograms per kilogram 

NA ·Not Analyzed 

Soil Constituents Average Concentrations for Metals in Sub-area SA: Office Complex North 
Construction Worker 

Average 
Only Samples With 
Metals Detections 

Notes: 

11,057 

St. 

14S,300 431.4 

Groundwater table is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker· above gro~~;I~dwatertable in the area 

Construction Worker- above a depth of20 feet bgs 

September 2004 

20,000 12,086 43 

uglkg- micrograms per kilogram 

NA ·Not Analyzed 
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Table 9B-6(a) 
Soil Constituents Average Concentrations for 
VOC's in Sub-area 8B: Office Complex North 

Tract St. Missouri -

Average Concentration­
Only Samples With 

VOC Detections 

Notes: 

uglkg • micrograms per kilogram 

10 

Groundwater table is at a depth of6 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Conslniction Worker· above a depth of20 feet bgs 

VOCs ·Volatile Organic Compounds 

NA ·Not Analyzed 

f.Q~RB.al~RIBBJ~Irfjj1fi1iilllti~~~~~~l~~~~llllfffi~~fl~l~~ 
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Table 9B-6(b) 
Soil Constituents Average Concentrations for Metals in Sub-area 8B: Office Complex North 

Non-Residential Worker 

;:;:;:;:;;:;;:;;:ii.;~~ Tract St. 

Average Concentration­
Only Samples. With 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 

4,100 118,000 770 

Groundwater table Is at a depth of 6 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table In the area 
Construction Worker - above a depth of 20 feet bgs 

NA - Not Analyzed 

Table 9B-6(b) 

14,900 9,300 

Soil Constituents Average Concentrations for Metals in Sub-area 8B: Office Complex North 
Construction Worker 

Average Concentration­
Only Samples With 
Metals Detections 

Notes: 
uglkg - micrograms per kilogram 

~~~~St. 

5,333 93,533 . 615 

Groundwater. table Is at a depth of 6 feet beloW ground surface (bgs) for area. 
Non Residential Worker - above groundwater table In the area 
Construction Worker - above a depth of 20 feet bgs · 
NA - Not Analyzed 

September 2004 

13,533 8,467 48 
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Table 9B-6(c) 
Soil Constituents Average 

Concentrations for P AHs in Sub-area 8B: 
Office Complex North 
Construction Worker 

St 

66· 44 

Notes: 
\ ug/kg - micrograms per Idiogram 

Groundwater table Is at a depth of 6 feet below ground surface (bgs) for area . 

Non Residential Worker· above groundwater table in the area 

Construction Worker -above a depth of 20 feet bgs 

PAH - Polynuclear aromatic hydrocarbon 

NA • Not Analyzed 
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Table 9C-6(a) 
Soil Constituents Average Concentrations for 
VOC's in Sub-area SC: Office Complex North 

.uu<~;w•z:: Tract St. Missouri 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

uglkg ·micrograms per kil~gram 

67 3.35 

Groundwater table. is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker· above groundwater table in the area 

Construction Worker· above a depth of20 feet bgs 

VOCa ·Volatile Organic Compounds 

I~N:if.iBiBI1Jill:~mJIIiiitf~Ii~~~~ 
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Table 9C-6(b) 
Soil Constituents Average Concentrations for TPHs in Sub-area 8C: Office Complex North 

Construction Worker 
Tract St. 

Notes: 

Groundwater table Is at a depth of 4 feet below ground surface (bgs) for area. 

Non Residential Worker • above groundwater table In the area 

Construction Worker· above a depth of 20 feet bgs 

ug1kg - mlcrograms·per kilogram 

TPH -Total petroleum hydrocarbon 

ORO· Diesel range organic 

GRO - Gasoline range organic 

ORO • Oil range organic 

Bold Indicates a detection 

NA • Not analyzed 
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Table9-7 

Note: ........... _.,. 
, .. - ...... -analysistypenotperformed 
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Table 9A-8(a) 
Groundwater Constituents Average Concentrations for VOCs in Sub-area SA: 

... v •• r,.,~ .. Concentration­
Only Samples With 
voc 

Notes: 

ugll- micrograms per liter 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

Office Complex North 
St. Missouri 

7.10 0.83 28.49 1.46 110.39 1.91 

MACTEC 
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Table 9A-8(b) 
Groundwater Constituents Average Concentrations for Metals in 

Sub-area SA: Office Complex North 
Tract St. Missouri 

Average Concentration­
Only Samples With 
Metals Detections 

Notes: 

ugll- micrograms per liter 

NA ·Not Analyzed 

Bold indicates a detection 

23 860 109.51 29.471 1300 

MACTEC 
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Table 9B-8(a) 
Groundwater Constituents Average 

Concentrations for VOCs in 
Sub-area 8B: 

Office Complex North 
Tract St Missouri 

Only Samples With 1.29 
VOC Detections 

Notes: 
ugll - micrograms per liter 
VOCs - Volatile Organic Compounds 

NA - Not Analyzed 

MACTEC 
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Table 9B-8(b) 
Groundwater Constituents Average Concentrations 

for TPHs in Sub-area 8B: Office Complex North 
Tract St. Missouri 

Notes: 

ugll- micrograms per liter 
TPH -Total petroleum hydrocarbon 

DRO -Diesel range organic 

GRO • Gasoline range organic 

ORO· Oil range organic 

Bold indicates a detection 

NA ·Not analyzed 

MACTEC 



• 

'\ ,. 
September 2004 

Table 9B-8{c) 
Groundwater Constituents Average Concentrations for Metals in 

Sub-area 8B: Office Complex North 
=:z_T=r'""'act St. 

Notes: 

Only Samples With 
Metals Detections 

ug/1- micrograms per liter 

NA - Not Analyzed 

Bold Indicates a detection 

14.793 425.53 51.44 18.92 0.1007 

MACTEC 
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Table 9C-8(a) 
Groundwater Constituents Average 

Concentrations for TPHs in Sub-area 8C: 
Office Complex North 
Tract St. Missouri 

~~~ ~~ 

Notes: 

ugll- micrograms per liter 

TPH ·Total petroleum hydrocarbon 

DRO • Diesel range organic 

ORO • Gasoline range organic 

ORO· Oil range organic 

Bold indicates a detection 

NA- Not analyzed 

MACTEC 
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Notes: 

u!Ykg- micrograms per kilogram 

ORO- Diesel range organic 

ORO- Gasoline range organic 

September 2004 

•• 
Table 9A-9(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area SA: Office Complex North 

iiffimTuract st. Missouri 

ORO -Oil range organic 

NA: Not available 

ND- Not detected 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 



Notes: 

uglkg- micrograms per kilogram 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

• 
Table 9A-9{b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area SA: Office Complex North 

.uu ... •u''"' Tract St. Missouri 

ORO- Oil range organic 

NA: Not available 

ND -Not detected 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

MACTEC 
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Notes: 

uglkg- micrograms per kilogram 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

• 
Table 9B-9(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 8B: Office Complex North 
.uu ... u,~:; Tract St. Missouri 

ORO - Oil range organic 

NA: Not available 

ND -Not detected 

N/A- Not applicable 

Max Detected- Maximum value of detected c:onceutrations 

• 

MACTEC 
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Notes: 

uglkg- micrograms per kilogram 

DRO- Diesel range organic 

GRO- Gasoline range organic 

September 2004 

ORO - Oil range organic 

NA: Not available 

ND -Not detected 

• • 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

MACTEC 
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Notes: 

uglkg- micrograms pel' kilogram 

DRO- Diesel range organic 

ORO- Gasoline range organic 

September 2004 

• 
Table 9C-9(a) 

~oil Constituents of Concern Summary for Non-Residential Worker for Sub-area 8C: Office Complex North 

ORO- Oil range organic 

NA: Not available 

ND- Not detecttid 

Tract St. Missouri 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 



•• 

Notes: 

uglkg- micrograms per kilogram 

DRO -Diesel range organic 

GRO- Gasoline range organic 

September 2004 

• 
Table 9C-9(b) 

Soil Constituents of Concern Summary for Construction Worker for Sub-area SC: Office Complex North 
uu~·~~~~ Tract St. Missouri 

ORO -Oil range organic 

NA: Not available 

ND- Not detected 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 
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Notes: 

uWL - micrograms per liter 

ORO- Diesel range organic 

ORO- Gasoline range organic 

September 2004 

• 
Table9A-10 

Groundwater Constituent of Concern Summary for Sub-area SA: .Office Complex North 
.uu ... w•~:: Tract St. Missouri 

ORO - Oil range organic 

NA: Not available 

ND -Not detected 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 



• 

Notes: 

uWL- micrograms per liter 

DRO- Diesel range organic 

ORO -Gasoline range organic 

September 2004 

• 
Table9B-10 

Groundwater Constituent of Concern Summary for Sub-area 8B: Office Complex North 
~~~T~r~act S~ Nfis~uri 

ORO -Oil range organic 

NA: Not available 

ND -Not detected 

N/ A- Not applicable 

Max Detected- Maximum value of detected concentrations 

• 

MACTEC 



• 

Notes: 

ug/L- micrograms per liter 

DRO - Diesel range organic 

ORO- Gasoline range organic 

September 2004 

ORO- Oil range organic 

NA: Not available 

ND -Not detected 

• • 
Table9C-10 

N/A- Not applicable 

Max Detected- Maximum value of detected concentrations 

MACTEC 
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Table 9A-11(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current 0~-site Non-resldential Worker 

Sub-area 8A: Office Complex North, Boeing Tract 1, St. Louis, Missouri 

Average Soil 

COCs Cone. 

(uglkg) 

Toluene -
Trichloroethene 40 

Vmyl chloride -
Organics Total Risk 

Arsenic 12,500 

~arium -
Chromium -
Manganese -
Mercury 38 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
Ill: Hazard index 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

- -
3.11E-10 1.46E-05 

- -
3.11E-10 1.46E-05 

NA NA 
- -
- -
- -

NA 1.09E-04 

NA NA 

3.11E-10 1.46E-05 

Average 
Indoor Inhalation of 

Vapors from Sum of SumofHQ 
GWConc. 

Groundwater IELCR (HI) 
(ug/L) 

IELCR HQ 

1.5 NA 2.37E-07 NA 2.37E-07 

110 6.07E-09 2.85E-04 6.38E-09 3.00E-04 

1.9 1.73E-08 5.67E-06 1.73E-08 5.67E-06 

2.34E-08 2.91E-04 2.37E-08 3.06E-04 

23 NA NA NA NA 
860 NA. NA NA NA 
110 NA NA .NA NA 

1,300 NA NA NA NA 

- - - NA 1.09E-04 

NA NA NA NA 

2.34E-08 2.91E-04 2.37E-08 3.06E-04 

The RAM Group 
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Average SoU 

COCs Cone. 

(uglkg) 

Acetone 71 
cis-1 2-Dichlorocthenc 38 
Methyl ethyl ketone (MEK) 61 
~.f""""'-e Chloride 7.3 

Tri<:hlorocthene 34 
Toluene -
Vmvl chloride -
OrRanlcs Total Risk 

Anenic 11,057 

Barium -
IMmgancsc -
~ 43 

~lcs Total Risk 
~IMI' .4TJVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not performed. 

HI: Hazard index 
TPH: Total pctrolcum bydroca!bon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
II!Y'kg: ~per kilogram 
ug/L: Micrograma per liter 

September 2004 

• 
Table 9A-ll(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Huard Quotient (HQ) for a Future Construction Worker 

Sub-area SA: Office Complex North, Boeing Tract 1, St Louis, Missouri 

Ac:ddentallngestlon of 
Outdoor Inhalation of 

Dermal Contact with Outdoor Inhalation of 
Dermal Contact with Soli 

Soli 
Vapon and Particulates AverageGW Groundwater Vapon fl"om Groundwater 

from Soil Cone. (ugiL) 

IELCR HQ IELCR HQ IEL<;R HQ IELCR HQ IELCR HQ 

NA 2.48E-07 NA 2.62E-07 NA 6.17E-07 - - - - -
NA 1.34E-07 NA 1.49E-06 NA 7.54E-06 - - - - -
NA 3.S6E-08 NA 3.96E-08 NA 1.38E-o7 - - - - -

2.71E-13 4.21E-08 3.01E-13 4.68E-08 4.52E-13 2.24E-o8 

3.13E-15 3.32E-09 2.09E-12 i.21E-06 4.54E-12 5.33E-06 110 6.1SE-09 6.52E-Q3 4.90E-12 5.7SE-06 

- - - - - - 1.5 NA 7.27E-06 NA 5.17E-o9 

- - - - - - 1.9 8.38E-o9 1.03E-o4 1.07E-ll 8.72E-Q8 

l.74E-13 4.63E-07 l.39E-ll 4.05E-06 4.99E-ll 1.36E-05 USE-08 6.~E-03 1.56E-11 5.84E-06 

2.7SE-10 4.2BE-o5 8.72E-08 1.36E-o2 1.4SE-10 2.26E-06 23 NA NA NA NA 

- - - - - - 860 · NA NA NA NA 
110 NA NA NA NA 

- - - - - - 1,300 NA NA NA NA 
NA 1.66E-07 NA 8.30E-06 NA 2.00E-o4 - - - - -

l.75E-10 4.30E-05 8.72E-08 1.36E-Ol 1.45E-10 l.OlE-04 NA NA NA NA 

l.76E-10 4.35E-05 8.72E-08 1.36E-Ol 1.50E-10 l.16E-04 1.45E-08 6.63E-03 1.56E-ll 5.84E-06 

• 
Sum of SumofHQ 

IELCR (HI) 

NA 1.13E-06 
NA 9.16E-06 

NA 2.13E-o7 
1.02E-12 1.11E-o7 
6.16E-09 6.53E-Q3 

NA 7.28E-06 
8.39E-o9 1.03E-o4 

L46E-08 6.65E-03 
8.76E-08 1.36E-02 

NA NA 
NA NA 
NA NA 
NA 2.09E-04 

8.76E-08 1.38E-Ol 
1.02E-07 l.OSE-02 

The RAM Group 
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Table 9B-11(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Sub-area 88: Office Complex North, Boeing Tract 1, St Louis, Missouri 

COCs 

Aliphatics > nC6 to nCB (TX1006) 
Aliphatics >nCB to nC10 (TX1006) 

Aromatics> nCB to nC10 (TX1006) 

TPH-GRO 
Aliphatics > nC10 to nC12 (TX1006) 
Aliphatics > nC12 to nC16 (TX1006) 

Aliphatics > nC16 to nC21 (TX1006) 

Aromatics> nC10 to nC12 (TX1006) 

Aromatics> nC12 to nC16 (TX1006) 
Aromatics> nC16 to nC21 ITX1006) 

TPH-DRO 
Aliphatics > nC21 to nC3S (TX1006) 

Aromatics> nC21 to nC3S (TX1006) 

TPH-ORO 

TPH Total Risk 
Arsenic 

k::hromium 
Metals Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not perfonned. 
ID: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range ocganic 
GRO: Gasoline range organic 
ORO: Oil range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter 

Average SoU 
Cone. 

(uglkg) 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

Indoor Inhalation of 
Vapon from Subsurface 

Son 
IELCR HQ 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

-- -
- -
- -
- -
NA NA 

- -
- -
NA NA 
NA NA 

Indoor Inhalation of 
AverageGW Vapon from Groundwater 

Sum of SumofHQ 
Cone. (ug/L) IELCR (HI) 

IELCR HQ 

B3 NA 4.B7E-OS NA 4.B7E-OS 

B3 NA 1.43&-{)3 NA 1.43&-{)3 

B3 NA 4.67E-OS NA 4.67&-{)5 

250 NA 1.53E-03 NA 1.53E-03 

467 NA 1.20&-{)2 NA 1.20&-{)2 

9,340 NA 1.04£-+00 NA 1.04£-+00 

2B,019 NA 2.95£+01 NA 2.95£+01 

467 NA B.46E-{)S NA B.46E-{)S 

3,736 NA 2.B2E-{)4 NA 2.B2E-{)4 

7,472 NA 1.57E-{)4 NA l.S7E-04 

49,500 NA 3.0SE+Ol NA l.OSE+Ol 

22,BS7 NA 2.41£+01 NA 2.41£+01 

9,143 NA 2.23&-{)5 NA 2.23E-OS 

32,000 NA 2.41E+Ol NA 2.41E+Ol 

NA S.46E+Ol NA S.46E+Ol 

15 NA NA NA NA 

51 NA NA NA NA 

NA NA NA NA 

NA S.46E+Ol NA S.46E+Ol 

• 
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COCa 

!Methyl ethyl ketone (MEK) 
uonnthene 

ICbrvscne 
KJrpnlcs Total Risk 
Wiphatics > nC6 to nC8 0Xl006) 
Aliphatics > nC8 to nClO (TX1006) 
lo\romatics > nC8 to nClO (TX1006) 

TPH-GRO 
Alipbatics >oCtO to nC12 (TX1006) 
Alipbatics > nC12 to nC16 (TX1006) 
Alipbatics > nC16 to nC21 (TX1006) 
Aromatics> nClO to nC12 (TX1006) 

> nCI2 to nCI6 0XI006) 
Aromatics> nC16 to nC21 (TX1006) 

TPH-DRO 
IAiiphatics > nC21 to nC3S (TX1006) 

>nC21 tonC3SOX1006) 
TPH-ORO 
TPH Total Risk 

~c 
CbromiiDO 
Mercury 

Organics Total Risk 
CUMULATIVE RISK 

Notes. 
NA: Not available 
-: Risk evaluation was not peiformed. 
HI: HaDrd index 
1PH: Total pctrolCIIIJI hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
ORO: Oil range organic 
ugllcg: Micrograms per kilogram 
uWL: Micrograms per liter 

September 2004 

Average Soli 
Cane. 

(uglkg) 
10 
66 
44 

-
-
-
-
-
-
-
-
-
-
-· 
-

I -
I -
I -

• 
Table 9B-ll(b) 

Calculation of Individual Euess Lifetime Cancer Rlsk(IELCR) and Hazard Quotient (HQ) far a Future Corutruetlon Worker 
Sub-area 88: Office Complex North, Boeing Tract 1, St. Lou~ Missouri 

Accidental lngeotlan of 
Outdoor Inhalation of 

Dermal Contact with Outdoor Inhalation of 
Dermal Contact with SoU 

Soli 
Vapon and Particulates AverageGW Groundwater Vapan from Groundwater 

from SoU Cone. (ug/L) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA S.81E-09 NA 6.46&-09 NA 2.2SE-08 - - - - -
1.04E-10 NA 2.67E-10 NA 8.9SE-13 NA 
6.93E-13 NA 1.78E-12 NA 1.02E-14 NA 
1.05E-10 5.81E-09 2.68E-10 6.46E-09 9.05E-13 2.25E-08 NA NA NA NA 

- - - - - 83 NA NA NA 4.3SE-07 

- - - - - - 83 NA NA NA 1.28E-OS 

- - - 83 NA NA NA S.04E-07 

- - - - - - 250 NA NA NA 1.37E-05 

- - - - - - 467 NA NA NA 1.07E-04 

- - - - - - 9,340 NA NA NA 9.29E-03 

- - - - - - 28,019 NA NA NA 2.63E-Ol 

- - - - - - 467 NA NA NA 1.30E-06 
3,736 NA NA NA 7.29E-06 

- - - - - - 7,472 NA NA NA 1.17E-OS 

- - - - - - 49,500 NA NA NA 2.72E-Ol 

- - - - - - 22,857 NA NA NA 2.14E-OI 
9,143 NA NA NA 1.33E-OS 

- - - 32000 NA NA NA 2.14E-Ol 
NA NA NA NA NA NA NA NA NA 4.86E-Ol 

- - - - - - IS NA NA NA NA 

- - - - - - 51 NA NA NA NA 

- - - - - - - - - -
NA NA NA NA NA NA NA NA NA NA 

l.OSE-10 5.81E-09 2.68E-10 6.46E-09 9.05E-13 2.lSE-08 NA NA NA 4.86E-Ol 

• 
Sum of SumofHQ 
IELCR (HI) 

NA 3.48E-08 
3.72E-IO NA 
2.48E-12 NA 
3.74E-10 3.48E-08 

NA 4.3SE-07 

NA 1.28E-OS 
NA S.04E-01 

NA 1.37E-05 
NA 1.07E-04 
NA 9.29E-03 
NA 2.63E-Ol 
NA 1.30E-06 
NA 7.29E-06 
NA 1.17E-OS 

NA 2.72E-Ol 
NA 2.14E-Ol 
NA 1.33E-OS 

NA 2.14E-Ol 

NA 4.86E-Ol 
NA NA 
NA. NA 
NA NA 
NA NA 

3.74E-10 4.86E-Ol 

The RAM Group 
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Table 9C-11(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 
Sub-area 8C: Office Complex North, Boeing Tract 1, St. Louis, Missouri 

Average Soil 
COCs Cone. 

(uglkg) 

~H-GRO -
TPH-DRO -
TPH Total Risk 
CUMULATIVE RISK 

Notes: 
NA: Not available 
-: Risk evaluation was not performed. 
m.: Hazard index 
TPH: Total petroleum hydrocarbon 
DRO: Diesel range organic 
GRO: Gasoline range organic 
uglkg: Micrograms per kilogram 
ug/L: Micrograms per liter · 

September 2004 

Indoor Inhalation of 
Vapors from Subsurface 

~oil 

IELCR HQ 

- -
- -
NA NA 

NA NA 

Average 
Indoor Inhalation of 

GWConc. 
Vapors from Sum of SumofHQ 

(ug/L) 
Groundwater IELCR (HI) 

IELCR HQ 

650 NA 4.72E-03 NA 4.72E-03 

250 NA 5.90E-02 NA 5 .. 90E-02 

NA 6.38E-02 NA 6.38E-02 

NA 6.38E-02 NA 6.38E-02 

The RAM Group 
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Average Soli 

COCs Cone. 

(ug/lcg) 

Acetone 67 
Tctrachlorocthcnc 3.4 
Organics Total Risk 
TPH-GRO 2,096 
TPH-DRO 390375 
TPH Total Risk 
rTIMTII.ATIVE RISK 

Notes. 
NA: Not available 
-: Risk evalualion was not pcrfonncd. 
Hl: Hazard index 
TPH: Total petroleum hydrocarlxm 
GRO: Gasoline range organic 
DRO: Dicacl range orgmic 
ugllcg: Micrograms per kilogram 
U&'L: Micrograms per liter 

September 2004 

• 
Table 9C-ll(b) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worlcer 
Sub-area BC: Office Complex North, Boeing Tract 1, St. Louis, Missouri 

Accidental Ingestion or 
Outdoor lnbalation or 

Dmnal Contact with Outdoor Inhalation or 
Dermal Contact with Soil SoU Vapors and Particulates AverageGW Groundwater Vapors from Groundwater 

from Soil Cone. (ugiL) 
IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 2.34E-07 NA 2.47E-07 NA 5.80E-07 - - - - -
8.68E-14 1.17E-08 9.64E-13 1.30E-07 1.99E-13 6.00E-08 - - - - -
8.68E-14 l.45E-07 9.64E-13 3.76E-07 l.99E-13 6.40E-07 NA NA NA NA 

NA NA NA 9.53E-06 NA 1.23E-05 650 NA NA NA 7.24E-05 
NA 8.61E-04 NA 2.62E-03 NA 7.49E-04 250 NA NA NA 8.97E-04 
NA 8.61E-04 NA l.63E-03 NA 7.6lE-04 NA NA NA 9.69E-04 

8.68E-14 8.61E-04 9.64E-13 l.63E-03 1.99E-13 7.6lE-04 NA NA NA 9.69E-04 

• 
Sum or SumofHQ 
IELCR (HI) 

NA 1.06E-06 
1.2SE-12 2.01E-07 

l.l5E-ll l.l6E-06 
NA 9.42E-05 
NA 5.12E-03 
NA· S.llE-03 

l.l5E-ll S.llE-03 

The RAM Group 
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ATTACHMENT 9-A 

ECOLOGICAL RISK ASSESSMENT- AREA 8 OFFICE COMPLEX NORTH 

TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 
CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, the downgradient edge of Area 8 is about 1,600 foet northwest of Coldwater Creek, 

and the northwest corner of Area 8 is about 500 foet southwest of a tributary to 

Coldwater Creek. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 

elements? 

No, the impacted areas of the site are paved. 

4. Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit . 

5. Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 

radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 

where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for definition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius of the site? 

No . 

September 2004/ Area 8 The RAM Group 
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ATTACHMENT 9-B 

ECOLOGICAL RISK ASSESSMENT- AREA 8 OFFICE COMPLEX NORTH 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT . 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Eventually groundwater could discharge into Coldwater Creek. 

1. · Could contaminants associated with the site reach ecological receptors via groundwater? 

Based on the distance to the creek and the current groundwater concentrations, it is very 
unlikely that impacted groundwater from Area 8 could reach the creek. 

2a . Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. · Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No: 

3a. Are contaminants present in surface soils? 

Yes, under the building 220 floor slab. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No, the impacted areas of the site are paved. 

Septemper 2004/ Area 8 9-B-1 The RAM Group 



• 

• 

• 

3 . Could contaminants reach ecological receptors via erosional transport of co1_1taminated 
soil or via precipitation runoff? 

No, the impacted areas of the site are paved 

4a. Are contaminants present in surface soil or on the surface of the ground? 

Only impacted surficial soils are under the Building 220 floor slab. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors Via direct contact? 

No, the impacted areas of the site are paved 

5a. · Are contaminants present on ~e site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the impacted areas of the site are paved 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the impacted areas of sites are paved 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface ofthe 
ground? 

Only impacted surficial soils are under the Building 220 floor slab .. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the impacted areas of the site are paved 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the impacted areas of site are paved 

6d. Do contaminants found on the site bioaccumulate? 

No. 

6. Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

September 2004/ Area 8 9-B-2 The RAM Group 
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7a. Are there Karsitic features on or within a Y2 mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 

September 2004/ Area 8 9-B-3 The RAM Group 
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10.1 INTRODUCTION 

SECTION 10.0 
AREA 9: GUN RANGE 

The Gun Range, also referred to as Area 9, is located in the southeastern portion of the Facility, 
adjacent anq south of the Norfolk and Western Railroad Company railroad tracks and Banshee 
Road, and is bounded on the southwest by Area 3, on the west by Area 4, on the east by Area 5, 
and on the southeast by the Airport runway (see Figure 10-1). This section describes the 
constituents in this Area, the exposure model, the evaluation of the current and future risk to 
human health and the environment, and conclusions based on the results of the risk evaluation. 

10.2 DESCRIPTION OF AREA 

The Gun Range is an area approximately 600 feet long by 500 feet wide. Within this Area, there 
are five main buildings and a parking lot. 

10.2.1 Potential Sources within Area 

The following SWMU was identified in this Area during the RF A investigation (SAIC, 1995): 

• SWMU7: Explosive waste storage area inside Building 10. 

Hence, within this Area, we anticipate constituents of concern to be organics and metals . 

10.2.2 Soil Stratigraphy within Area 

There are six soil borings within this Area, see Table 10-1 for further details of these borings. 
Based on the soil boring logs, the soil stratigraphy within this Area is clay, silty clay, and clayey 
silt from approximately 2 feet bgs to 24 feet bgs. For additional details, refer to the RFI 
(MACTEC, 2004). No borings deeper than 24 feet were advanced in this Area. Based on borings 
outside this Area, bedrock is at approximately 80 feet bgs (which consists oflimestone). No karst 
features have been identified in this Area. For calculation of risk to indoor inhalation, a depth of 
12 feet (365.76 em) to soil source was used (see Table 1-9). 

10.2.3 Hydrogeology within Area 

There are no monitoring wells located within this Area. Based on recent (since 2000) 
groundwater gauging data in monitoring wells outside this Area, groundwater flow within the 
shallow zone is typically toward Coldwater Creek, which is located in an enclosed culvert below 
the western portion of this Area; therefore, it is difficult to know the shallow groundwater flow 
direction in this Area. Based on the soil boring logs, shallow groundwater appears to be present 
at about 12 feet bgs. To evaluate risk to indoor inhalation, an average depth of 12 feet (365.76 
em) to groundwater was used (see Table 1-13) . 
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• 10.3 LAND USE 

10.3.1 Current Land Use 

The current land use is non-residential. The Area is owned by the St. Louis Airport Authority 
and is currently leased by Boeing. It was previously used as a gun range, Boeing intends to 
vacate the Area in the near future. _., . Fat 7ti.:;,{?;'LG- 1-il~ . .c.tl./t-?-7 ~A-f21-/0(/)'VS • 

10.3.2 Future Land Use 

Future land use, based on information obtained from the St. Louis Airport Authority, will be non­
residential. 

10.4 AVAILABLE DATA 

The following provides an overview of the available data within the Area: 

• Six soil borings have been sampled within this Area since November 2002 resulting in 
eight individual soil samples including one duplicate. 

• All six soil borings were completed as piezometers in this Area and have been sampled 
for groundwater up to two times for selected constituents during November 2002 and 
July 2004. 

10.5 CONSTITUENTS IDENTIFIED WITHIN AREA 

• 10.5.1 Soil 

• 

Two soil sampling events (November 2002 and July 2004) have resulted in eight soil samples 
collected within Area 9. These samples have been analyzed for a comprehensive list of 
constituents that included VOCs, SVOCs including P AHs, TPH, and metals. Typical laboratory 
methods that were used include SW 846 Methods 6010, 7471, 8260, 8270, OA1, and OA2. 
Appendix J -1 includes a comprehensive table of the laboratory data for constituents detected at 
least once in soil samples from Area 9. Table 10-2 presents a listing of the soil samples used in 
the risk calculations. Evaluation of the data in Tables 10-3(a), 10-3(b) and 10-3(c) indicated that 
the following 18 constituents were detected in at least one soil sample: 

METALS ORGANICS/TPH 
Arsenic Manganese Acetone 
Barium Mercury Methylene Chloride 

Beryllium Nickel Naphthalene 
Cadmium Selenium Toluene 
Chromium Silver TPH (1 type) 

Copper Zinc 
Lead 

The data was further screened for potential exposures . to the non-residential worker and 
construction worker. 
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Non-residential Worker 

The non-residential worker data are constituents in soil samples collected above the groundwater 
table. The data for soil samples collected in this Area at or above a depth of 12 feet bgs were 

used. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, beryllium, chromium, lead, 
mercury and silver. The following nine constituents were considered further: 

METALS ORGANICS 
Cadmium Nickel Acetone 

Copper Selenium Methylene Chloride 
Manganese Zinc Naphthalene 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the non-residential worker. 

Construction Worker 

The construction worker· data are constituents in soil samples collected above the typical 
construction depth. To be conservative, soil samples collected at or above a depth of 20 feet bgs 
are included. 

The maximum detected concentrations of metals were compared with the background levels. 
Metals whose maximum detected concentrations did not exceed the background levels were 
eliminated from further consideration and included arsenic, barium, beryllium, chromium, lead, 
mercury and silver. The following 11 constituents were considered further: 

METALS VOCs/TPH 
Cadmium Nickel Acetone 

Copper Selenium Methylene Chloride 
Manganese Zinc Naphthalene 

Toluene 
TPH (1 type) 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for soil exposures to the construction worker. 

10.5.2 Groundwater 

During the various investigations conducted within this Area, groundwater samples were 
analyzed for a comprehensive list of constituents that included VOCs, SVOCs including P AHs, 
TPH, and metals using laboratory analysis SW 846 Methods 6010, 7470, 8260, 8270, OAl, and 
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OA2. Appendix J-2 includes a comprehensive list of the groundwater analytical data. Table 10-4 
presents a listing of the groundwater samples used in the risk calculations. 

Evaluation of the data in Tables 10-5(a) and 10-5(b) indicated that the following 11 constituents 
were detected in at least one groundwater sample: 

METALS TPH 
Arsenic Lead TPH (2 types) 

Barium Manganese 
Beryllium Nickel 
Chromium Silver 

Copper Zinc 

The maximum detected concentration for each constituent was compared with various screening 
criteria. Constituents for which the screening criteria exceeded the. maximum detected 
concentration were eliminated from further consideration. These included barium, beryllium, 
chromium, copper, nickel, silver, and zinc. Note as discussed in Section 1.9.11, lead was also 
eliminated. The remaining constituents consist of two metals and TPH. These constituents are 
listed in the following table: 

METALS TPH 
Arsenic TPH (2 types) 

Manganese 

Based on this evaluation, the constituents listed above were considered for quantitative risk 
evaluation for groundwater exposures. 

10.6 FREE PRODUCT 

Free product has not been observed within this area. 

10.7 EXPOSURE MODEL 

10.7.1 Current Conditions 

This Area is comprised of the Gun Range buildings and parking lots. Hence, the receptors under 
current conditions would be the non-residential worker and a visitor/maintenance worker to the 
area. 

Exhibit 10-1 presents the EM for the current non-residential worker. As the exposure duration for 
the visitor/maintenance worker is less than that for the commercial worker, the risk from any soil 
or groundwater impact will not be quantitatively evaluated . 
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EXIDBIT 10-1. EM FOR CURRENT ON-SITE NON-RESIDENTIAL WORKER 

Scenario, Receptor, and Pathways I Cor NC 
Routes Analyzed 

Dermal Contact with Surficial Soil NC 

Ingestion of Surficial Soil 

Indoor Inhalation of Vapors from 
Subsurface Soil 

Indoor Inhalation of Vapors from 
Groundwater 

Notes: NC: Not Complete C: Complete 

NC 

c 

c 

Justification 

The area is partially paved, but surficial soil is 
not impacted; therefore, this pathway is 
incomplete. 

The area is partially paved, but surficial soil is 
not impacted; therefore, this pathway is 
incomplete. 

Volatile constituents were detected in soils in 
this area; therefore, this pathway is 
complete. 

Vapors from groundwater may migrate into 
the buildings; hence, this pathway is 
complete. 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 

quantitatively evaluated. 

• 10.7.2 Future Conditions 

• 

Under future conditions, the land use in this Area is not expected to alter; hence, the receptors 

will remain the same in the future. As such, the risks will not be quantitatively evaluated, as the 

comparison for the current conditions will be protective of the future non-residential worker. 

Groundwater concentrations are expected to decrease in the future through natural attenuation 

processes, further reducing the risk. 

In the future, construction work could be performed within this area; therefore, the potential 

future construction worker is a receptor. Exhibit 10-2 presents the EM for the construction 

worker . 
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EXIDBIT 10-2. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER 

Scenario, Receptor, and CorNC Justification 
Pathways/Routes Analyzed 

Dermal Contact with Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, contact is possible. 

Accidental Ingestion of Soil c Soil is impacted at depths less than 20 feet, 
which is considered the construction zone; 
therefore, ingestion is possible. 

Outdoor Inhalation of Vapors and c Soil is impacted within this area, and some oJ 
Particulates from Soil the constituents identified are volatile; 

therefore, this pathway is complete. 

Dermal Contact with Groundwater c A construction worker may come in contact 
with groundwater located at a depth of about 
12 feet bgs. Therefore, this pathway is 

· considered complete. 

Outdoor Inhalation of Vapors from c Vapors from groundwater may migrate 
Groundwater upwards through the unsaturated zone and 

into the ambient air. Hence, this pathway is 
complete . 

!Notes: NC: Not Complete C: Complete 

Exposure pathways highlighted in bold indicate that these pathways are complete and will be 
quantitatively evaluated. 

10.8 REPRESENTATIVE CONCENTRATIONS 

Representative concentrations for this Area were determined to be the Area-wide average in soil 
and groundwater. This was chosen as the sampling activities that have been performed have all 
been within the areas of most impact; therefore, the mean concentration represents a conservative 
estimate of the overall impact to the Area. Additionally, no information is known regarding the 
likely future location of a building; therefore, it is prudent to identify the source areas as the 
representative concentration. 

Tables 10-6(a), 10-6(b), and 10-7 present the soil and groundwater average and maximum 
concentrations. The ratio of the maximum detected concentration to average concentration is also 
presented. No constituents exceeded a ratio of 10. 

10.9 CALCULATION OF RISK 

Tables 10-8(a) and 10-8(b) present the results for the non-residential worker and construction 
worker, respectively. The tables present the carcinogenic (IELCR) and non-carcinogenic (HQ 

and Ill) risks for: 

• EachCOC, 
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• Each route of exposure, 
• Cumulative risk for each COC, 
• Cumulative risk for each route of exposure, and 
• Total risk, which is the sum of risk for all the COCs and all the routes of exposures. 

Based on these tables, following are the key observations. 

10.9.1 Non-residential Worker 

Carcinogenic Risk: 

As indicated in Table 10-8(a), the cumulative IELCR is 1.79 x 10"11 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, c1early the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 10-8(a) the cumulative ill for all COCs and all routes of exposure is 0.19, 
which is below the regulatory acceptable level of 1.0. Since the cumulative HI is less than 1, the 
HQ for each COC and each route of exposure, and hence each target organ would be less than 1. 0 
- the regulatory acceptable level. 

10.9.2 Construction Worker 

Carcinogenic Risk: 

As indicated in Table 1 0-8(b ), the cumulative IELCR is 1.29 x 1 0"11 that is well below the 
regulatory acceptable level of 1 x 104

. Since the cumulative risk is less than 1 x 10"5
, clearly the 

risk for each COC and routes of exposure is less than 1 x 1 o·5 
- the regulatory acceptable level. 

Non-carcinogenic Risk: 

As shown in Table 10-8(b), the cumulative HI is 0.008, which is below the regulatory acceptable 
level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of. 
exposure, and hence each target organ would be less than 1. 0 - the regulatory acceptable level. 

10.10 ECOLOGICAL RISK 

The only potential ecological receptor in the area is Coldwater Creek. Area 9 is located above a 
portion of Coldwater Creek that flows through an enclosed culvert, and about 100 feet south of 
the portion of Coldwater Creek that enters an open culvert and continues to flow north. There are 
no known unpermitted conduits present that coulg carry impacts from Area 9 to Coldwater Creek. 
Considering the geology and the chemical types and concentrations of impacts in Area 9, it is not 
likely that migration of impacts from Area 9 to Coldwater Creek will occur. · The Tier 1 
ecological screening checklists have been completed for this Area, and are presented as 
Attachment 10-A and Attachment 10-B. These checklists identified no potential ecological 
receptors or issues . 
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10.11 CONCLUSIONS 

The calculated risks for all the COCs and 'all potentially complete routes of exposure for the 
construction worker and the non-residential worker are below the acceptable target risks . 
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September 2004 

Table 10-1 

Soil Boring Information for Area 9: Gnn Range 

Boeing Tract 1, St. Louis, Missouri 

Boring Date Drilled 

BlONl 7/24/2003 

BlOW I 7/24/2003 

BllNl 7/24/2003 

Bl3El 11/21/2002 

Bl3E2 11/21/2002 
Bl3E3 11/21/2002 
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Tablel0-2 

9 

Note: 

::::-:....,:::- analysis type not performed 

September 2004 
MACTEC 
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September 2004 

Table 10-3(a) 
Soil Constituents Average Concentrations for VOCs in 

Area 9: Gun Range 

li®@'t@'tt@S)~~ij Tract St. iMi~·~ssQo~u~n~· ~~~~Ill 

Average Concentration -
Only Samples With 

VOC Detections 

Notes: 

uglkg - micrograms per kilogram 

16.5 6.45 109.85 4.4 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

VOCs- Volatile Organic Compounds 

NA- Not Analyzed 

:m¥¥gg~iim¥.~ii*#.£¥M~Mf.¥ffi~!hM!%~i~hl§f:l.Wii~i¥£@)!i.!EI~I~i~::!:::i!IItiii!iiiiiiiiiii:::1] 
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September 2004 

Table 10-3(b) 
Soil Constituents Average Concentrations for TPHs in 

Area 9: Gun Range, Construction Worker 
Tract St. Missouri 

Notes: 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

uglkg - micrograms per kilogram 

TPH- Total petroleum hydrocarbon · 

ORO - Diesel range organic 

GRO- Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA- Not analyzed 
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Average Concentration-
Only Samples With 3,010 143,250 611 513.1 10,513 17,700 8,782 1,178,000 

Metals Detections 

Notes: 

uglkg- micrograms per kilogram 

Groundwater table is at a depth of 12 feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

NA- Not Analyzed 

September 2004 1 of2 

• 

31 20,100 1,363 242 63,700 
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Table 10-3(c) 

Soil Constituents Average Concentrations for Metals in Sub-area 9A: Gun Range, Construction Worker 
;:;;::;:;:;:;:;;::~~~T~r~act St. Missouri 

Average Concentration -
Only Samples With 3,106 124,100 519 450.5 9,980 13,170 8,420 611,550 
Metals Detections 

Notes: 

uglkg- micrograms per kilogram 

Groundwater table is at a depth of 12 .feet below ground surface (bgs) for area. 

Non Residential Worker- above groundwater table in the area 

Construction Worker- above a depth of20 feet bgs 

NA- Not Analyzed 
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35 12,960 2,412 

• 

233 42,550 
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Table 10-4 

Groundwater Samples Used in Average Concentration Calculations in Area 9: Gun Range 
.oui\':UJII!: Tract St. Missouri 

9 

Note: 
......_ ._ .,. .,-
...... - ~ ..., - analysis type not performed 
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Table 10-S(a) 
Groundwater Constituents Average Concentrations for TPHs in 

Area 9: Gun Range 
Tract St. Missouri 

Notes: 

ugll- micrograms per liter 

TPH- Total petroleum hydrocarbon 

DRO- Diesel range organic 

GRO - Gasoline range organic 

ORO- Oil range organic 

Bold indicates a detection 

NA- Not analyzed 
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Table 10-5(b) 

Groundwater Constituents Average Concentrations for Metals in Area 9: Gun Ralige 

Average Concentration -
Only Samples With 
Metals Detections 

Notes: 

ug/1- micrograms per liter 

NA- Not Analyzed 

Bold indicates a detection 

Tract St Missouri 

37.25 445.25 2.00 . 7.00 44.00 19.87 1,750 33.00 3.40 229.00 
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Notes: 

uglkg- micrograms per kilogram 

DRO- Dicacl range organic 

GRO- Ga.so~ nmgc organic 

September 2004 

• 
Table 10-6(a) 

Soil Constituents of Concern Summary for Non-Residential Worker for Area 9: Gun Range 

Tract St Missouri 

~~-

ORO - Oil range organic 

NA: Not available 

ND- Not dctcated 

N/A- Not applicable 

Max Detected- Maximum value of detected com:cntrations 

• 

MACTEC 
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Notes: 

uWkg - micrograms per kilogram 

DRO • Dicac1 range organic 

GRO - Gasoline range organic 
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Table 10-6(b) 

Soil Constituents of Concern Sununary for Construction Worker for Area 9: Gun Range 

ORO- Oil range organic 

NA: Not available 

ND- Not detected 

St Missouri 

"Nf A- Not app!K:ablc 

Max Detected - Maximum value of detected concentrations 

• 
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Notes: 

ugiL - micrograms per liter 

DRO- Dicacl range organic 

GRO - Gasoline range organic 
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Table 10-7 

Groundwater Constituents of Concern Summary for Area 9: Gun Range 

ORO - Oil range organic 

NA: Not available 

ND -Not detected 

Tract St. 

N/ A - Not applicable 

Max Detected - Maximum value of detected concentrations 

• 

MACTEC 
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Table 10-S(a) 

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker 

Area 9: Gtm Range, Boeing Trad 1, St. Louis, Missouri 

Average Son 

COCs Cone. 

(uglkg) 

Acetone 20 

Methylene chloride 2.9 

Naphthalene 2.6 

Organics Total Risk 

TPH-GRO -
TPH-DRO --
TPH-ORO -
TPH Total Risk 

Arsenic· -
Cadmium 513 

Copper 17,700 

Manganese 1,178,000 

Nickel 20,100 

Selenium 1,363 

Zinc 63,700 

Metals Total Risk 
CUMULATIVE RISK 

Notes: 

NA: Not available 
-: Risk evaluation was not performed. 
HI: Hazard index 
uglkg: Micrograms per kilogram 

ug/L: Micrograms per liter 
ORO: Gasoline range organic 

DRO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum organic 

Indoor Inhalation of 
Vapors from Subsurface 

Soil 

IELCR HQ 

NA 2.24E-07 

1.79E-ll 3.54E-08 

NA 3.46E-ll 

1.79E-11 2.59E-07 

-- --
- -
- -
NA NA 

- -
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

1.79E-11 2.59E-07 

Indoor Inhalation of 
AverageGW 

Val!ors from Groundwater 
Sum of SumofHQ 

Cone. (ug/L) IELCR (HI) 

IELCR HQ 

- - - NA 2.24E-07 

- - - 1.79E-11 3.54E-08 

- - - NA 3.46E-ll 

NA NA 1.79E-11 2.59E-07 

500 NA 3.04E-03 NA 3.04E-03 

121 NA 2.39E-02 NA 2.39E-02 

311 NA 1.63E-Ol NA 1.63E-Ol 

NA 1.90E-01 NA 1.90E-01 

37 NA NA NA NA 

- - - NA NA 

- - - NA NA 

1,750 NA NA NA NA 

- - -- NA NA 

- - - NA NA 

- - - NA NA 

NA NA NA NA 

NA 1.90E-Ol 1.79E-11 1.90E-01 
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Average Soli 

COCs Cone. 

(uglkg) 

Acetone 17 
Methylene chloride 6.5 
~aphthalene 110 
Toluene 4.4 
Organics Total Risk 

TPH-GRO 500 
TPH-DRO I 2,520 
TPH-ORO I 3,148 

~H Total Risk 
Arsenic -
Cadmium 451 

opper 13,170 
Manganese 611,550 
Nickel 12,960 

Selenium 2,412 

!Zinc 42,550 
Metals Total Risk 
CUMULATIVE RISK 
Notes. 
NA: Not available 
-: Risk evaluation was not ped"ormed. 

ID: Hazard index 
uglkg: Micrograms per kilogram 
ugiL: Micrograms per liter 
GRO: Gasoline range organic 
ORO: Diesel range organic 
ORO: Oil range organic 
TPH: Total petroleum organic 

September 2004 

• 
Table 10-S(b) 

Calculation of Individual Euess Lifetime Cancer Risk (IELCR) and HazanloQuotient (HQ) for a Future Construction Worker 

Area 9: Gun Range, Boeing Tract 1, St. Louis, Missouri 

Accidental Ingestion of 
Outdoor Inbalation of Dermal Contact with Outdoor Inhalation of 

Dermal Contact with Soli 
Soli 

Vapors and &.rtlculates AwrageGW Groundwater Vapors from Groundwater 
from Soli Cone. (ug/L) 

IELCR HQ IELCR HQ IELCR HQ IELCR HQ IELCR HQ 

NA 5.75E-08 NA 6.07E-08 NA 1.43E-07 - -- -- - -
2.41E-13 3.75E-08 2.68E-13 4.17E-08 4.02E-13 1.99E-08 - - - -- -

NA 6.38E-07 NA 5.96E-07 NA 1.12E-08 - - - - -
NA 7.67E-10 NA 8.52E-09 NA 4.83E-08 -- - - - -

2.41E-13 7.34E-07 2.68E-13 7.07E-07 4.02E-13 2.22E-07 NA NA NA NA 

NA NA NA 2.27E-06 NA 2.95E-06 500 NA NA NA 2.70E-05 

NA 5.56E-06 NA 1.69E-05 NA 4.84E-06 121 NA NA NA 2.11E-04 

NA 8.02E-06 NA 2.06E-05 NA 6.50E-07 311 NA NA NA 1.44E-03 

NA 1.36E-OS NA 3.98E-OS NA 8.43E-06 NA NA NA 1.67E-03 

- - - - - - 37 NA NA NA NA 

NA 1.05E-05 NA 3.49E-04 248E-12 5.52E-08 - - - - -
NA 3.83E-06 NA 1.28E-04 NA 2.82E-06 - -- -- - --
NA 1.52E-03 NA 1.69E-03 NA 2.68E-03 1,750 NA NA NA NA 

NA 3.77E-07 NA 2.51E-05 9.53E-12 1.39E-05 - - - - -
NA 5.61E-05 NA 1.87E-04 NA 5.17E-05 - - - - -
NA 1.65E-06 NA 1.37E-05 NA 8.69E-09 - - - - -
NA 1.60E-03 NA 2.40E-03 l.lOE-11 2.74E-03 NA NA NA NA 

2.41E-13 1.61E-03 2.68E-13 2.44E-03 1.24E-11 2.75E-03 NA NA NA 1117F_n~ 

• 
Sum or SumofHQ 

IELCR (HI) 

NA 2.61E-07 
9.11E-13 9.90E-08 

NA 1.25E-06 
NA 5.76E-08 

9.11E-13 1.66E-06 
NA 3.22E-05 
NA 2.38E-04 
NA 1.46E-03 

NA 1.73E-03 
NA NA 

2.48E-12 3.60E-04 
NA 1.34E-04 
NA 5.89E-03 

9.53E-12 3.94E-05 
NA 2.9SE-04 

NA 1.54E-05 

1.20E-11 6.73E-03 

1.2~11 8.47E-03 
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t. RFI Shallow Booog 
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ATTACHMENT 10-A 

ECOLOGICAL RISK ASSESSMENT- AREA 9 GUN RANGE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #1 

1. Is the site less than Yz mile to a surface water resource (pond, river, lake, etc.)? 

Yes, Area 9 is located above the portion of Coldwater Creek that flows through an 
enclosed culvert, and about 100 feet south of the portion of Coldwater Creek that enters 
an open culvert and continues to flow north. 

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site? 

No. 

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the 
elements? 

4 . 

5. 

No, the site is partially paved and covered with buildings; and soil impacts are present at 
depths of 6 to 20 feet bgs. 

Has a process (operational) discharge or storm water permit not been issued for the site? 

Site-wide, there is a storm water permit. 

Is the site located in a known Karst environment (see Reference map)? 

No. 

6. Are there federal or state rare, threatened, or endangered species on or within a Yz mile 
radius of the site? Note, the Yz mile radius limit does not necessarily apply to situations 
where a hydrogeological connection exists between the site and karsitic features. 

No. 

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment 
Figure #1 for defmition) at or within a Yz mile radius of the site? 

No. 

8. Are commercially or recreationally important species (fauna or flora) on or within a Yz 
mile radius ofthe site? 

No . 
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ATTACHMENT 10-B 

ECOLOGICAL RISK ASSESSMENT- AREA 9 GUN RANGE 
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT 

CHECKLIST #2 

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to 
groundwater? 

Yes, groundwater has been impacted 

lb. Are contaminants associated with the site mobile in groundwater? 

Yes. 

lc. Does groundwater from the site discharge into to ecological receptor habitat? 

Yes, Coldwater Creek is located below the site in an enclosed culvert, and flows north 
into an open culvert about 100 foet north of Area 9. 

1. Could contaminants associated with the site reach ecological receptors via groundwater? 

No, groundwater impact is minimal, and located primarily about 75 foet from the portion 
of the creek that flows within an enclosed culvert, therefore impact is unlikely . 

2a. Is NAPL present at the site? 

No. 

2b. Is NAPL migrating? 

No. 

2c. Could NAPL discharge occur where ecological receptors are found? 

No. 

2. Could contaminants from the site reach ecological receptors via migration ofNAPL? 

No. 

3a. Are contaminants present in surface soils? 

No. 

3b. Can contaminants be leached from or be transported by erosion of surface soils? 

No . 
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3 . Could contaminants reach ecological receptors via erosional transport of contaminated 
soil or via precipitation runoff? 

No. 

4a. Are contaminants present in surface soil or on the surface of the ground? 

No. 

4b. Are potential ecological receptors on the site? 

No. 

4. Could contaminants reach ecological receptors via direct contact? 

No. 

5a. Are contaminants present on the site volatile? 

Yes. 

5b. Could contaminants on the site be transported in air as dust or particulate matter? 

5. 

No, the site is partially paved, and the impact is not in the surficial soil . 

! 

Could contaminants reach ecological receptors via inhalation of volatilized contaminants 
or contaminants adhered to dust in ambient air or in subsurface burrows? 

No, the site is partially paved, and the impact is not in the surficial soil. 
1 
i 

6a. Are contaminants present in surface and shallow subsurface soils or on the surface of the 
ground? · 

I 
Constituents at low levels have been detected in soils from depths of 6 to 20 feet bgs. 

6b. Are contaminants found in soil on the site taken up by plants growing on the site? 

No, the site is mostly paved and covered with buildings. 

6c. Do potential ecological receptors on or near the site feed on plants found on the site? 

No, the site is mostly paved and covered with buildings. 

6d. Do contaminants found on the site bioaccumulate? 

6. 

Yes, some metals. 

Could contaminants reach ecological receptors via ingestion of either soil, plants, 
animals, or contaminants directly? 

No. 

September 2004/ Area 9 10-B-2 The RAM Group 



• 

• 

• 

7a . Are there Karsitic features on or within a Yz mile radius of the site? 

No. 

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps, 
springs, streams, or other surface water bodies? 

No. 

7. Could contaminants reach ecological receptors via transport through a Karst system? 

No . 
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SECTION 11.0 
CONCLUSIONS AND RECOMMENDATIONS 

The Boeing Tract 1 Facility located in Hazelwood, St. Louis County, Missouri covers a total area 

of 228 acres. The Facility includes several buildings used to service and manufacture aircraft. 

The Facility included several USTs, ASTs, and other waste handling areas. Thirty-two SWMUs 

have been identified. 

The risk assessment was performed for the following areas: 

• Area 1 Runway Protection Zone 

• Area 2 Demolished Area 

0 Sub-area2A 
0 Sub-area 2B 
0 Sub-area2C 

• Area 3 Retained Area 

0 Sub-area 3A 
0 Sub-area 3B 
0 Sub-area 3C 
0 Sub-area 3D 
0 Sub-area 3E 
0 Sub-area 3F 
0 Sub-area 3G 
0 Sub-area 3H 

• Area 4 Power Plant 

• Area 5 Industrial Water Treatment Plant 

• Area 6 GKN Facility 

0 Sub-area 6A 
0 Sub-area 6B 
0 Sub-area 6C 
0 Sub-area 6D 

• Area 7 Engineering Campus 

• Area 8 Office Complex North 

0 Sub-area SA 
0 Sub-area 8B 
0 Sub-area 8C 

• Area 9 Gun Range 

September 2004/Conclusions 11-1 The RAM Group 



• 

• 

• 

The critical receptors, pathways, and complete routes of exposure are those shown below; 
however, not all Areas had these receptors: 

Receptor Pathways/Complete Routes of Exposure 

Non-residential worker Indoor inhalation of vapors from subsurface soil, and 
Indoor inhalation of vapors from groundwater. 

Construction worker Ingestion of soil, 
Dermal contact with soil, 
Outdoor inhalation of vapors and particulates from soil, 
Dermal contact with groundwater, and 
Outdoor inhalation of vapors from groundwater. 

The COCs included VOCs, SVOCs including P AHs, PCBs, TPH, and metals. Using 
representative concentrations for each COC and average Area/Sub-area-specific data, risk was 
calculated using the models recommended in MDNR draft RBCA process document. This would 
be the equivalent of a Tier 2 evaluation. The cumulative risk for each receptor in each Area is 
summarized below: 

Area 
Non-residential Worker Construction Worker 

IELCR HI IELCR m 
Area 1 (Max.) N/A N/A 6.34E-07 0.50 

Sub-area2A 5.97E-08 22 3.52E-07 0.31 

Sub-area 2B 7.57E-06 96 1.89E-05 3.1 

Sub-area 2C 2.02E-08 0.95 3.92E-08 0.047 

Sub-area 3A 7.90E-08 2.6 4.52E-08 0.055 

Sub-area 3B 3.35E-09 0.31 4.66E-10 0.0071 

Sub-area 3C 2.00E-08 77 2.34E-08 1.3 

Sub-area 3D 2.93E-08 0.075 1.17E-07 0.048 

Sub-area 3E 4.31E-08 10 8.02E-10 0.12 

Sub-area 3F NA 0.86 NA 0.0082 

Sub-area 3G 6.02E-08 2.8 9.38E-08 0.12 

Sub-area 3H NA 0.70 6.35E-13 0.0058 

Area4 2.17E-10 0.47 2.60E-06 0.014 

AreaS NA 0.00053 6.37E-08 0.013 

Sub-area 6A 1.12E-10 0.054 5.33E-08 0.0089 

Sub-area 6B 1.44E-06 7.9 2.44E-05 0.17 

Sub-area 6C 7.03E-08 4.1 8.36E-08 0.060 

Sub-area 6D 2.99E-10 0.00014 8.25E-08 0.013 

Area 7 N/A N/A N/A N/A 
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Area 
Non-residential Worker Construction Worker 

IELCR HI IELCR HI 

Sub-area SA 2.37E-08 0.00031 1.02E-07 0.020 

Sub-area 8B NA 55 3.74E-10 0.49 

Sub-area 8C NA 0.064 1.25E-12 0.0052 

Area9 1.79E-11 0.19 1.29E-11 0.008 

Notes: 
Number in bold exceeds the cumulative acceptable target levels. 
IELCR: Individual excess lifetime cancer risk 
m: Hazard index 
NA: Not available 
N/ A: Not applicable 

Based on the above evaluation, the cumulative risk for the following areas exceeded the 
regulatory acceptable level of 1 x 104 for carcinogens and hazard index (HI) of 1 for non-
carcinogens: 

• Sub-area 2A, 
• Sub-area 2B, 

• Sub-area 3A 
• Sub-area 3C, 
• Sub-area 3E, 
• Sub-area 3G 
• Sub-area 6B, 
• Sub-area 6C, and 

• Sub-area 8B. 

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways 
exceeded the target risk, the primary constituents and routes of exposure that caused the 
exceedence are identified below: 

Area coc Exceedence Due to 

Sub-area2A TPH-GRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 2B Aliphatics >nC12 to Indoor inhalation from groundwater by non-residential 
nC16 worker ~ 

Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 
Tetrachloroethene Dermal contact with groundwater by future 

construction worker 
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Area coc Exceedence Due to 

Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Behzo(a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

The risk evaluation was based on a non-residential current and future land use and non-domestic 
use of groundwater. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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Area coc Exceedence Due to 

Sub-area 3A TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

Sub-area 3C TPH-DRO Indoor inhalation from groundwater by non-residential 
worker 

TPH-ORO Indoor inhalation from groundwater by non-residential 
worker 

Total TPH Outdoor inhalation of vapors from groundwater by 
construction worker 

Sub-area 3E Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 

Sub-area 3G Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 6B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Benzo(a)anthracene Dermal contact with groundwater by construction 

worker 
Sub-area 6C Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 

nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Sub-area 8B Aliphatics >nC16 to Indoor inhalation from groundwater by non-residential 
nC21 worker 
Aliphatics >nC21 to Indoor inhalation from groundwater by non-residential 
nC35 worker 

Based on the Missouri draft RBCA process document, these exceedences can be addressed by 
either active remediation which will require the development of target levels or by further 
evaluation using a Tier 3 site-specific approach. Further, an activity and use limitation that 
ensures future non-residential use of the facility and no groundwater use for domestic purposes, 
will be required. 

The risk evaluation also identified the absence of ecological risks at the site and that the 
groundwater was not a source of domestic water. 

Only Sub-areas that exceed acceptable levels will be considered in the corrective measure study 
(CMS) . 
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